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Bev.  Alexander  Beverley,  A.M.,  Aahley  Place,  Cuparatone,  Aber- 
deen; 

TranciB  Edward  Carey,  Eaq.,  M.D.,  M.B.C.S.E.,  Ghiemaey ; 

Joseph  Oledhill,  Eaq.,  St.  Paul's  School,  Halifax ; 

Captw  Oliver  Halvane  Stokes,  E.E.,  Dingle,  £erry,  Iiehind ; 

Biehard  Strachan,  Esq.,  11  Offord  Bow,  Bamsbury ; 

twlloted  for  and  duly  elected  Members  of  the  Society. 


The  name  of  One  Candidate  for  admission  into  the  Society 
read« 


evil-  On  ecfimdsd  Series  of  Meteorological  ObeervaUone  in  Sue- 
sia.  By  Lieut.  Bisatohitf,  I.B.N.  Translation  from  the  Be- 
port  of  the  Director  of  the  Hydrographical  Department  of 
Bossia. 
Ix  my  last  report  it  was  stated  that  tho  Minister  of  the  Navy  pro- 
posed to  the  Hydrographical  Department  to  sketch  out  a  plaa 
Tox»  zn*  B 
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of  daily  telegraphic  communications  from  all  our  seas,  for  the 
purpose  of  foretelling  the  earliest  approach  of  storms.  Having 
carefully  considered  this  question  with  Kupffer,  Director  of  the 
Central  Physical  Observatory,  the  department  came  to  the  con- 
clusion that,  for  the  pomplete  investigation  of  storms  and  for  the 
best  system  of  foretelling  the  most  probable  state  of  atmospheric 
currents,  it  would  be  necessary  to  take  the  following  measures : — 

1st.  To  increase  the  observing  strength  of  the  Meteorological 
Observatories  at  Bevel,  Nikolaev,  Arkhangel,  Astrakhane  and 
Nikolaevsk,  and  to  make  these  points  the  principal  meteorolo- 
gical stations  for  the  adjacent  seas.  Por  this  purpose  it  would 
be  necessary  that  all  those  stations  be  furnished  with  full  sets  of 
meteorological  instruments. 

2ndly.  In  addition  to  the  meteorological  stations  which  are 
already  established  at  Cronstadt,  Kame,  Bakoo,  Astrabade,  and 
Feterdburgh,  to  found  others  at  Narva^  Baltic-port,  Ghipsal,  For- 
nov,  Biga,  Libau,  Wiborg,  Abo,  XJleaborg,  Tomeo,  Odessa, 
Sevastopol,  Kerch,  Berdiansk,  Taganrock,  Fogti,  and  Kola* 

Srdly.  As  for  the  most  part  naval  officers  are  not  resident  at 
these  places,  it  will  be  necessary  to  engage  observers  with  salarieB. 

4thly.  ^  provide  all  stations  with  new  instruments,  carefully 
examined  before  use  at  the  Central  Physical  Observatory.  At 
present,  secondary  stationB  it  fa  intended  to  fixmish  with  baro- 
meters and  thermometers  only.  The  observations  to  be  taken 
three  times  every  day,  viz.  at  7  a.x.,  2  p.k.,  and  9  p.m. 

At  8  A.ii.  every  day  to  send  by  telegraph  the  observations 
taken  at  those  times  to  the  Central  Physical  Observatory,  where, 
from  all  the  observations  received,  the  most  probable  state  of  the 
weather  for  the  following  day  will  be  deduced.  His  deduction 
will  then  be  sent  by  telegraph  to  all  sea-ports. 

5thly.  Wh^n  the  stations  shall  be  finally  settled,  and  the  meteo- 
rological  correspondence  by  telegraph  in  operation,  it  is  intended 
to  print  a  daily  paper  with  meteorological  intelligence,  accom- 
panied by  a  meteorological  chart,  and  to  send  this  paper  by  post 
to  every  sea-port,  as  well  as  to  correspondents  and  other  persons 
who  are  interested  in  meteorology. 

This  network  of  stations  would  be  incomplete  if  it  were  con^ 
fined  to  sea  stations  only.    It  is  therefore  imperatively  necessary 

*  Besides  these  stations,  it  is  intended  to  establish  meteorological  stations  in 
the  Eastern  Proyinoe  of  Siberia  at  the  following  points :— PetropayloTsk,  Dooe, 
Be-kastiy,  Imperial  Hiafboor,  and  in  harboms  Olga,  V^ahodka^  Tladiyostok, 


to  ioehide  m  €hi»  purpose  m«iy  fltations  in  the  interior  of  EusBia. 
Tbe  Ministry  of  Public  Bducatien,  recogniaing  the  importance  of 
the  practical  application  of  meteorology  to  najigation,  to  trade, 
and  to  agricuLture,  baa  arranged  to  establish  thirty  meteorological 
statioaB  at  the  following  places*:  Novgorod,  Pskor,  Vitebsk, 
Moghilev,  Tchemigove,  Zytomir,  Kamenietz-Podolsk,  Kishiniov, 
Biaaaae,  Orel,  Koursk,  E>ementchoog,  Bakhmoote,  TzaritEin,  Pia- 
tigorak,  Stavropole,  Saratove,  Samara,  Simbirsk,  Penza,  Tambove, 
Ooffi^  Perm,  Yiaitka,  Wijni-Kovgorod,  Tarosflarle,  Tver,  Vologda, 
and  at  Wbytegra. 

Thia  plan  of  practical  application  of  meteotology,  having  bees 
submitted  to  the  Academy  of  Sciences,  was  approved  and  warmly 
sapportad. 

On  tha  10th  of  Augost,  1864,  the  plan  was  favoured  with  the 
approbation  of  His  Mi^esty  the  Emperor,  and  the  necesaary  suma 
of  money  fiir  instmments,  printing,  and  salaries  were  ordered. 

When  the  budget  of  1865  was  confirmed,  the  Ministry  of  the 
Navy,  as  well  as  the  Ministry  of  Public  Education,  ordered  the 
neeeaiBry  xnatruments;  meanwhile  KupfFer  entered  into  corre- 
spondeoaee  with  d^erent  persons  for  the  purpose  of  engaging 
observers. 

All  tke  instroments  will  be  ready  by  the  spring  of  the  year 
1865 ;  and  it  ia  expected  that  by  the  same  time  the  observers  will 
be  engaged,  and  that  by  the  autumn  of  ^e  year  1865  the  regulaf 
telegraphic  correi^Kmdence  of  tiie  meteorological  observatories 
wiU  be  at  work. 

To  t^uA&r  the  system  of  telegraphic  correspondence  of  meteo* 
rekkgkal  observatkma  more  complete,  and  taking  hito  considera- 
tion tbat  all  great  storma  ceme  to  us  from  the  west,  Kupffer  con* 
sidered  it  necessary  to  receive  by  telegnph  the  observations 
made  at  several  atai^ns  in  western  Europe.  With  this  view  he 
waa  sent  in  December  1864  to  France,  Prussia,  Italy,  Austria, 
and  Holland,  to  constdt  scientific  men  aboat  the  choice  of  the 
beat  points  of  observations,  and  to  arrange  a  gratuitoua  trans- 
miaaion  by  telegraph  of  these  observations. 

*  Besides  the  MagneCiod  and  Meteorological  ObeerratorieB  which  are  now  ia 
mtiem  at  Bkaterinbiny,  Bamaool,  Kerchintk,  HelsingfoHB,  Mo8kira»  Sytha  and 
Pekm,aiid  BMtteorologieal  atationa  estaUialied  at  Akzeenkaia,  Aralsk,  Ardatovev 
Balahine,  Warsaiw,  Yolmaiuik,  Grigoretsk,  (^rbatoTe,  Qhitaw,  Derpt,  Zbtoonat^ 
Tafaime,  SonatantinoTBkaia^  Ealooga,  Eamenakaia,  Siere^  Eocmodemiansk,  Koa- 
tiama,  Kocbetora,  Lenoorane,  Loogane,  Mitawa,  Morshpansk,  Nyni-Tahibk, 
Horopetrovrinia  Ibtiwiiy  OMierkaak,  ToboUk,  Tomsk,  OoetimedTeditak,  Ooru* 
pinakaia»  Owalikaia  fea^rtM,  aad  in  iorts  AkKranlroikoi,  PelirOVBkol)  and 
IbrtNd^l. 

b2 
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The  proposed  plan  was  well  received  by  all  the  scientifie  meteo- 
rologists, by  Dove  at  Berlin,  by  Le  Verrier  at  Paris,  by  Matteucci 
at  Tarin,  by  Jelinsky  at  Vienna,  and  by  Buys-Ballot  at  Utrecht, 
as  well  as  by  several  telegraphic  companies,  which  for  the  most 
part  promised  to  send  the  meteorological  dispatches  to  Bussia 
gratuitously. 

To  make  this  system  of  daily  telegraphic  communication  of 
meteorological  observations  more  extensively  useful,  it  was  con- 
sidered necessary  to  combine  those  observations  with  others  made 
at  sea,  to  prepare  charts  of  the  currents  of  the  seas,  and  of  the 
direction  and  strength  of  wind  by  the  combination  of  land  and 
sea  observations.  To  follow  and  somewhat  extend  the  instruction 
given  by  the  Boyal  Society  of  London  to  the  Board  of  Trade  in 
1865,  it  was  thought  desirable  to  collect,  arrange,  and  discuss  the 
meteorological  observations  which  have  already  been  made. 

For  the  study  of  meteorological  phenomena  from  different 
places,  it  is  most  important  to  have  a  knowledge  of  the  laws  of 
meteorological  changes  in  those  places ;  without  this  knowledge 
it  is  not  possible  to  determine  the  future  changes  in  the  state  o{ 
the  atmosphere,  which  most  probably  would  follow  certain  prin- 
cipal currents  of  air. 

,  For  this  purpose  the  Hydrographical  Department  resolved  to 
prepare  charts  of  winds  from  the  observations  which  have  been 
made  on  our  seas,  and  to  begin  this  work  at  once,  by  collecting  all 
observations,  from  ships  of  all  kinds,  made  in  the  Baltic  sea,  and 
near  to  it,  for  many  years  past.  This  work  is  entrusted  to  Cap- 
tain Treskovskoy,  I.B.N.,  attached  to  the  Hydrographical  Depart- 
ment, who  has  divided  the  Baltic  sea  into  spaces  of  1^  in  latitude 
and  2P  in  longitude,  and  the  adjacent  guUs  into  spaces  of  i^  in 
latitude  and  1°  in  longitude. 

He  has  begun  this  work  with  the  assistance  of  two  officers, 
first  extracting  from  the  log-books  of  all  ships,  both  merchantmen 
and  others,  the  meteorological  observations  which  have  been  made 
since  the  year  1S4A. 

This  work  will  take  a  long  time ;  and  as  the  department  at  pre- 
sent is  not  able  to  devote  more  than  two  assistants  to  aid  Captain 
Treskovskoy,  some  considerable  time  must  elapse  before  a  gdod 
chart  of  the  winds  can  be  prepared  even  for  the  G-ulf  of  Finland. 
Captain  Treskovskoy  proposes  to  prepare  in  the  first  instance  a 
chart  of  winds  of  the  Ghilf  of  Finland  from  a  comparatively  small 
number  of  observations,  which  he  expects  to  have  ready  by  the 
end  of  the  year  1865.    This  chart  will  require  considerable  addi- 
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timiB,  bat  will  give  an  approximation  to  the  principal  winds  of 
tbis  golf,  and  will  probably  indicate  the  direction  in  which  he 
mnst  make  improvements  in  the  plan  of  his  work  in  obtaining 
the  same  information  for  the  other  seas. 


CYIIL  On  the  Firtt  FMieatkm  of  the  BestilU  qf  the  extended 
series  qf  Meteorologieal  Observatums  in  Bussia.    By  Lieut* 

BlKATCHIFF,  I.Sr.N. 

OuB  readers  are  acquainted  with  the  contemporary  advancement 
of  meteorology  in  western  Europe,  as  well  as  with  its  successful 
application  in  England  and  France  to  the  foretelling  of  the  most 
probable  approach  of  storms  and  other  sudden  changes  of  weather 
for  the  use  of  sailors  and  agriculturists.  In  eu/r  country  it  is  to 
the  Ministers  of  the  Navy  and  of  Public  Instruction  that  we  are 
indebted  for  the  introduction  of  this  system  of  meteorology, 
based  on  the  same  principles  which  are  adopted  in  England  and 
franco. 

The  Ministry  of  the  Navy,  in  order  to  adopt  on  the  coasts  of 
our  seas  the  well-known  system  of  the  English  Bear-Admiral 
fitz-Boy,  had  established  seventeen  new  meteorological  stations 
in  our  principal  ports,  and  has  proposed  to  the  Ministry  of  Public 
Instruction  to  establish  similar  stations  over  the  whole  area  of 
the  interior  of  Bussia. 

The  Minister  of  Public  Instruction,  after  careful  consideration, 
laid  before  the  Consul  of  the  Empire  a  proposal,  to  carry  out 
which  it  was  necessary  to  establish  thirty  meteorological  stations. 
In  consequence  of  this  the  Consul  of  the  Empire,  with  the 
approbation  of  His  Majesty,  ordered — 

1st.  That  the  observations  are  to  be  entrusted  to  persons 
recommended  by  the  authorities  of  public  instruction. 

2ndly .  The  necessary  funds  for  establishing  these  meteorological 
stations  in  the  interior  of  the  empire. 

According  to  this  order  of  His  Majesty,  it  was  proposed  to  the 
•Director  of  the  Central  Physical  Observatory  to  choose  the  tele- 
gn^hic  lines,  the  places  for  the  meteorological  stations,  and  to 
found  the  simplest  and  least  troublesome  methods  of  telegraphic 
meteorological  communication. 

In  consequence  of  this  proposal,  Kupffer  formed  a  list  of  thirty- 
nine  new  stations,  which  he  believed  it  was  necessary  to  establish^ 
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berides  the  sea  statioBB,  and  four  itetitrnt  in  Hofoov  (Mo«kYt)-^ 
Dorpat^  Derpt,  Warsaw,  and  KieTe— ^irlildi  by  the  order  of  Hia 
Majesty  canunnnicate  gratnitoiuilj  bj  telegraph  their  meteoro- 
logical obserrations.  Kupffinr  found  it  neeessavy,  for  the  adjust- 
ment of  instruments  in  the  meteorological  stations  and  for  the 
instruction  of  obserrers,  to  detach  two  persons,  yis.  Captain 
TreskoTskoy  and  Mr.  Miller — ^the  first  to  visit  the  eastern  part, 
and  the  second  the  western  part  of  the  empire. 

After  this  plan  was  received  by  the  Minister  of  Public  In- 
struction, he  appKed  to  the  Minister  of  Posts  and  Telegraphs  on 
the  institution  of  the  daily  telegraphic  communication  of  meteoro- 
logical obeervationa  at  thirty-nine  meteorological  stations  pro- 
posed by  Kupffer ;  and  steps  were  taken  to  prepare  the  iDstruments 
for  these  stations.  When  the  instruments  were  ready,  Messrs. 
Treskovskoy  and  Miller  were  detached  for  their  adjustment  in 
July  1865'--the  ftrst^  by  the  order  and  at  the  expense  of  the 
Ministry  of  the  Navy,  to  the  eastern  part,  and  the  second,  at  the 
expense  of  the  Ministiy  of  Public  Instruction,  to  the  western  part 
of  Bnsaia.  Meanwhile  the  Minister  of  the  Interior  took  into  con- 
sideration that  the  proposed  system  of  meteorological  stations 
should  not  only  be  made  useful  to  sailors  and  agriculturists,  but, 
if  possible,  be  made  valuable  to  science. 

The  laws  of  atmospheric  phenomena  are  determined  and  ex- 
plained exclusively  in  regard  to  the  property  and  general  causes 
of  phenomena ;  but  the  order  in  which  they  follow  one  after  the 
other,  and  the  causes  of  their  changes  in  different  localities,  have 
been  but  little  investigated.  "For  examine,  we  know  that  the 
direction  and  the  force  of  winds  is  in  general  explained  by  the 
continual  atmospheric  currents,  from  the  equator  to  the  poles, 
and  from  the  poles  to  the  equator,  by  the  diurnal  motion  of  our 
globe,  by  various  conditions  of  the  atmoi^here  over  the  seas  and 
the  continents,  by  the  line  of  coasts  of  those  seas,  by  chains  of 
mountains,  and  by  the  form  of  the  earth's  surface.  We  know 
a  decrease  of  temperature  condenses  vapour,  and  that  this  con- 
densation of  vapour  sometimes  produces  showers,  which  are  often 
followed  by  electrical  phenomena^  and  that  in  consequence  of 
these  showers  a  comparative  tacuity  is  produced,  and  the  sur- 
rounding air  rushes  towards  these  points. 

But  we  are  not  so  well  acquainted  with  the  reasons  why  such  a 
phenomenon  occurs  in  this  place  and  not  in  another — ^why  it  should 
occur  at  this  time  and  not  at  another — ^why  at  this  time  at  other 
places  other  phenomena  are  observed— in  what  relations  those 
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pbenomena  are  to  each  other — ^why  they.take  pkce  oneafter  another 
in  a  giyeh  order,  and  not  in  any  other  order^and  bo  on.  For 
example,  Why  at  a  giyen  time  ia  the  wind  north  in  Tver,  west 
in  KosliCTaa,  and  eaal  in  Too]a  f  Why  in  MoBOowandinBia«UQ#> 
is  it  cloady  when  it  raiaa  at  Smdenak  ?  Why  will  the  wind  be 
ntorth  to-monow  where  it  ia  at  the  prasent  time  east?  and 
why  will  it  be  fine  weather  to^monrow  in  sotte  places  wheve  it  ia 
gloomy  thia  day  ?  Why  do  the  baroneter  and  thermometer  rise 
or  fiilL  in  Novgorod,  and  remain  invaiaable  at  Yarosslavte? 
Meteorology  at  pi«0ent  camot  answer  these  qpneetions* 

Brobably  sdenee  will  never  be  able  to  answer  M  these  ques- 
tions. But  it  is  most  probable  that  science  will  in  time  be  able 
to  answer  a  great  number  of  them,  and  some  with  precision.  Xhe 
laws  of  nature  are  unchangeable.  If,  on  one  hand,  akw  gives  aa 
explanation  of  a  phenomenon,  on  Hb^  other  hand  the  phenomenoa 
points  out  tiie  law.  The  problem  of  the  human  mind  in  the 
i^ere  of  physical  sciences  is  to  notioe  this  conneskm  between 
the  phenomenon  and  the  kw,  and  by  meane  of  comparative  obser> 
vatioDiB  and  deductions  to  deduce  from  the  eonsequenoes  thaur 


It  is  evident  that  for  success  m  such  investigations  it.  is  veiy 
important  to  make  many  observations,  to  hare  a  system  of 
redaction  ci  the  observations,  and  to  have  a  ready  means  of 
comparing  results.  The  graphical  method  is  very  useftd  for 
Ma  purpose,  as  giving  the  possibility  of  examining  at  a  glance 
the  observations  taken  in  diffwent  localities  and  of  rarious  kinds — 
as,  for  example,  the  synoptic  charts  of  several  storms  which  were 
published  by  Admiral  EitsBoy :  those  charts  are  included  ia 
the  Tolume  of  FitzBoy's '  Weather  Book,  a  Manual  of  Practical 
Meteorology  ^'  this  book  is  translated  into  tbe  Bussian  language 
by  Captain  Treskovskoy.  An  examination  of  such  a  chart  can 
give  some  ideas  whieh  the  simple  comparison  of  several  numbers 
could  not  give.  [The  first  of  a  series  of  these  dkarts  was  exhibited 
at  the  Meeting.] 

The  goremors  of  all  Boropeaa  pMmncer  of  Bussia  are  requested 
to  give  assistance  for  the  institution  of  regular  Meteorological 
Observations  in  the  capital  of  each  province,  aad  to  publish  the 
results  in  the  provincial  papers. 
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CIX.  Ihmperaiure  at  Ghreenwieh  and  at  Newport, 
By  JoHK  C.  Bloxjlm,  Esq.,  M.E.C.S. 

A  OOMPABATIYS  meteoTological  statement  for  two  different  loca* 
lities  is  clearly  an  interesting  and  important  branch  of  meteorolo- 
gical inquiry.  A  correlfttiYe  history  of  any  one  meteordiogical 
particular  for  two  spots  fSeur  apart  would  always  be  Tory  instruo- 
tiYe»  Greenwich  and  iN'ewport  are  not.^  apart,  indeed ;  but  the 
distance  suffices  to  put  them  under  different  conditions,  and  a 
comparison  of  temperature  for  these  two  sites  may  be  not  deyoid 
of  interest.  Mr.  Ghuidier's  Tables  of  temperature,  published  in 
the  I7th  Number  of  the  *  Proceedings,'  with  similar  Tables  in 
*  Meteorology  of  Newport,'  afford  materials  for  such  a  comparison. 
The  Tables  for  Newport  are  baaed  on  sixteen  years  of  obserration, 
including  1841-56.  The  Tables  for  Ghreenwich  are  for  the  fifty 
years  1814-68.  A  period  of  sixteen  years  is  sufficient  to  give 
normal  average  daily  values,  if  the  results  of  observation  be  appro- 
priately treated ;  fifty  years  do  not  suffice  for  this  without  such 
treatment,  Mr.  Glaisher's  combination  of  fifty  years  gives  daily 
means  of  irregular  abnormal  values.  Fifty  years  suffice  for  the 
discovery,  of  secular  changes ;  and  Mr.  Olaisher  considers  that  a 
progressive  ohange  is  shown  to  have  taken  place  in  atmospheric 
temperature  during  tbo  fifty  years.  Such  change  of  course  impairs 
the  comparability  of  the  two  records  to  a  certain  extent,  but  not 
perhaps  in  any  material  degree ;  some  allowance  may  be  made  for 
this  change,  but  it  would  be  diffunilt  to  make  any  numerical 
correction  for  it  in  the  calculations.  The  normal  temperature 
proper  to  each  day  must  be  determined  by  evidence  obtained 
9omehow  from  the  recorded  temperatures  of  several  a4jac6nt  days ; 
tbe  symmetrical  bearing  of  a  group  must  be  takdn  as  the  cor- 
rect indication  of  the  true  value  belonging  to  the  whole.  The 
normal  temperature  for  each  day  in  the  year  had  been  determined 
for  Newport  by  a  meaning  process  which  gave  a  daily  progression 
as  free  from  jumps  and  irregularities  as  the  true  average  line 
might  be  expected  to  be.  A  line  such  as  this,  besides  conforming 
to  nature's  progress,  has  the  great  advantage  of  admitting  of 
division  and  grouping  at  pleasure  without  danger  of  falsifying  the 
daily  progress.  Two  independent  records  treated  in  this  way 
admit  of  easy  comparison ;  but  when  it  was  attempted  to  com- 
pare Mr.  Olaisher^s  adopted  means  with  those  for  Newport,  it  was 
found  impossible  to  do  this  satisfactorily,  because,  whilst  the  daily 
values  progressed  smoothly  and  regularly  in  one  line,  they  pro- 
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ceeded  by  jumps  and  with  VBcillstion  in  the  other.  Whether  the  line 
for  Newport  would  haye  corresponded  with  that  for  Qreenwich  if 
it  had  been  reduced  bj  the  method  that  has  now  been  used  for 
Greenwich,  I  cannot  say,  and  I  am  not  sufB^eiently  acquainted 
with  this  method  to  give  it  a  fisur  trial;  but  it  does  not  seem 
Kkelj  that  any  two  lines  treated  in  the  same  way,  independently^ 
would  show  corresponding.irregolarities  such  as  these  for  Gbeen- 
widi.  I  reduced  Mr.  Slabber's  Table  of  Mean  Temperature 
(p.  d^)  by  the  same  method  I  had  preriously  used  for  Newport, 
and  I  obtained  a  line  very  similar  to,  and  easily  compared  with, 
that  for  Newport.  It  appears  to  me  that  the  method  used  by 
Mr.  Grlaisher  is  not  sufficiently  effective  for  its  purpose :  I  do  not 
see  the  utility  of  transforming  the  actual  means  into  such  vacil- 
lating ^'adopted"  means.  The  annexed  Table  shows  the  difference 
in  the  results  obtained  by  the  two  methods.  The  first  column 
for  each  month  in  this  TMe  shows  the  daily  progression  given 
by  Mr.  Glaisher's  Table  of  adopted  means ;  the  second  column 
shows  the  progression  as  obtained  by  the  other  method.  The 
method  I  have  used  will  be  readily  understood  from  a  glance  at 
the  following  Table,  which  consists  of  the  calculations  used  for 
obtaining  the  normal  or  adopted  means  for  July  14  and  15. 
The  numbers  in  Mr.  Glaisher's  Table  for  mean  temperature  are 
the  raw  materials  for  these  calculations,  and  these  are'intjroduced 
in  the  first  column.    The  first  value  in  the  second  column  is  the 


July  5 
6 
7 

9 
lo 
II 

12 

>3 
»4 
«5 

16 

'2 

i8 

19 
»o 

21 
22 

2J 

^4 


62*8 
62'5 
614 
6o*8 
61*0 
6r6 
62*1 
626 
62' 3 

^■.* 

62*9 
6i-8 
62*6 

62'I 

6i'3 
6i-6 

6l'2 

61-4 
617 


61*96 
61-97 
61*90 
62*02 
62-15 
62-18 
62-18 
62-09 
61-98 
61-89 
61-81 


62*032 
62-017 


mean  of  the  first  ten  values,  viz.  July  6-14,  in  the  first  column ; 
the  second  value  in  the  second  column  is  the  mean  for  July  6-15, 
and  so  on.    The  values  in  the  third  column  are,  in  the  same  way, 


the  meoDA  of  (BuowBnT^deeftdbB  in  tia  second  oofa^^  Theeffeet 
cf  mm  prooees  is  mmplj  and  wi&  Mcwnu^  to  take  froai  the  Ugh 
valtioi.  in  propoitioii  to  their  exeese  and  give  what  it  taken  swsy 
to  tiie  low yaliiea»  within  adefimte  diatanee,  in  pn^vtion  ta  their 
dafiBOt.  Thedifferenoe  in  the  leanlta  of  the  two  methoda  ia  aome- 
what  important  in  one  place.  The  method  used  by  Mr.  Ohuaher 
makeathe  temperature  for  Srify  14  and  15  to  be  d2°*5,  this  being 
the  maximnwi  Tains  for  the  year;  and  it  makes  the ten^rature 
for  August  8»  one  of  the  hottest  days  of  "^  the  hottest  period^'*  to  be 
62'''4.  The  method  I  hare  had  reooorse  to  gives  $2^'i»  and  62^-02 
aa  the  temperatores  for  July  14  and  15,  and  62^*22  aa  the  temp^ 
ratore  for  Avgost  8.  Now  if  62^*5  were  the  mean  of  the  fifty 
values  tat  July  15,  nothing  could  be  said  against  it  on  the  score  ai 
its  eorreetness ;  but  62^*5  profesaea  to  be  the  nearest  approximation 
to  the  true  temperatere  belonging  to  July  15 ;  and  this  it  appears 
to  me  it  ia  not  It  must  be  admitted  that  the  true  temperature 
behmging  to  any  day  is  to  be  dedneed  from  the  observed  tempera- 
tures  of  a  few  days  pieoeding  and  of  a  few  days  ancceeding  the 
di^  in  queation,  together  with  that  of  the  day  itself.  Ifth]8beao,a 
range  ef  four  days  each  way  from  the  day  cannot  be  too  much  to 
allow ;  and  then  the  nine  days  give  02^*28  as  the  temperature  for 
July  14,  and  82^^  for  July  15,  and  these  two  nine-day  mean 
tatuea  are  *each  below  Mr.  Olaisher's  adopted  temperature  for 
August  8*  If  only  three  days  instead  of  four  be  allowed,  we  shall 
then  get  the  same  temperature  for  July  14  and  for  July  15  as  that 
assigned  to  August  8  in  Mr.  Glaisher*8  Table.  The  Mean  Tem- 
perature Table  at  p.  842  gives  62^*9  as  the  temperature  of  July  15, 
and  6P'8  as  the  temperature  of  July  16 ;  the  mean  of  these  two 
is  62^*85 ;  and  this  being  bo,  can  62°'5  be  the  nearest  approxima- 
tion to  the  true  temperature  belonging  to  July  15  P  It  seems 
quite  evident  that  the  method  used  for  obtaining  these  adopted 
values  does  not  sufficiently  diffuse  the  weight  of  abnormal  values 
accidentally  high  or  low*  The  15th  of  July  happens,  on  the 
average  of  fifty  years,  to  have  had  a  temperature  P'l  higher  than 
the  16th.  The  high  temperature  of  the  15th  belongs  almost  as 
much  to  the  16th  as  to  the  15th;  and  seeing  that  the  19th  has  a 
temperature  1^*6  below  that  of  the  15th,  a  considerable  share  of  that 
which  has  fallen,  in  &ct,  upon  the  15th  must  helantj^  to  the  19th. 
Mr.  Glaisher  by  his  method  reduces  the  original  mean  value  for 
the  15th  by  0°'4,  and  raises  that  for  the  19th  by  (f '8 ;  the  method 
I  have  used  reduces  the  one  by  0°'9,  and  raises  the  other  by  0^-6 : 
and  the  result  of  this  is,  that  whilst  Mr.  Crlaisher  leaves  the  19th 


80  mueh  m  0^*9  hekm  the  15tii,  vbA  ""tke  lioitest  period "  is 
qiprcMehiiig,  I  leaToit  only  €P*14Im1ow.  Ib  the  Table  of  nonnil 
teapentores  I  hsre  caleulaited^  no  portioii  of  the  high  Talue 
fiiUiDg  to  July  15  can  be  tonnefiBRed  to  a  gieater  dktanee  thaa 
Qioe  daya.  The  exoeas  fiilling  to  any  one  day  may  be  dialributed 
amongst  nineteen  dqra  (nine  b^ie  and  nine  after)  ;  but  the  ind- 
denoe  npon  any  one  of  the  ninetetn  days  depends  partly  upon  the 
distance  of  that  day  from  the  day  of  excess  (the  values  that  are 
more  than  Ato  days  distant  being  less  affected  by  the  eoccese  than 
those  that  are  not  more  than  fire  days  distant*)*  and  partly  upon 
its  own  defect,  becanse  the  greater  the  defect  the  more  does  it 
take  ef  the  excess.  Bythisdistrtbation  of  excesaiyeanddefedihre 
quantities,  the  two  hottest  days  in  the  year  are  brought  within  the 
hottest  period  of  the  year. 

The  nonnal  values  for  temperature  for  each  day  as  I  hare 
calculated  them  are  giren  in  Table  IX  I  shall  quote  from,  this 
Table  as  the  standard  for  Gbreenwich.  The  statistics  fbr  Newport 
are  taken  from  the  ^Meteorology  of  Newport  in  the  Isle  of 
Wight ; '  the  £m^  may  be  found  in  the  Tables,  oat  may  be  easily 
deduced  from  them»  or  they  may  be  found  indicated  in  the 
du^[rama;  the  daily  values  for  wind  and  for  cloud  have  been 
given  in  the  form  of  diagrams*  Beferenoe  will  oocaaionally  be 
made  to  mayimum  and  minimum  values  for  atmospheric  pressure, 
which  are  taken  from  a  Table  on  page  141,  No.  8  of  ^  Proceed- 
ings ; '  when  other  intermediate  values  for  atmospheric  pressure 
are  referred  to,  they  will  be  taken  from  the  fidl  Table  of  daily 
values  from  which  the  extremes  are  taken. 

*  I  do  not  know  iviiethev  tUs  nnequal  bat  tjmme/^inal  inddenoe  vill  bo 
proaoiiooed  to  be  a  defect;  but  if  it  be  oonndered  that  the  more  diataat  dagro 
ought  to  haye  ae  large  a  share  of  the  apare  weight  as  the  nearev  dajs,  it  then 
follows  that  ihe  21  st  of  June  and  the  21  st  of  December  ought  to  have  the  same 
influenoe  in  determining  the  temperature  belonging  to  March  21  as  any  other 
day*  and  then  tibe  mean  tonrperature  of  the  year  will  be  made  to  be  the  true  tern* 
pereture  for  each  day  in  the  year.  It  is  impossible  to  specify  kaw  far  the 
smoothing  process  should  reach,  but  it  ought  not  to  be  carried  so  far  as  to  ohli* 
terate  the  natural  or  normal  inclines :  it  is  not  easy  to  do  this  whilst^  tst,  the 
extremes  of  the  group  embraced  hare  an  influence  in  inyerse  proportion  to  their 
dietaaee  from  the  centfe,  or  date  concerned,  and,  2ndly,  the  diange  made  in  any 
value  is  in  direet  proportion  to  its  departure  from  tibe  medium  line.  The 
oftener  the  process  is  repeated  the  greater  is  the  meaning  range ;  but  the  greater 
the  range  the  less  is  the  influence  of  the  distant  dates.  With  fiAy-year  means, 
it  is  sufficient  to  go  through  the  procesa  twice ;  but  with  sixteen  years  it  was 
ft>qDd  Beeessary  to  go  tbrou^  it  four  timea  In  each  case  but  little  change  woold 
be  made  by  going  further. 
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The  mean  temperature  for  the  year  at  Gkreenwich  \b  0^*29  lower 
than  it  is  at  Newport— the  former  being  40^09  *  the  latter  40^*88. 
The  mMmum  at  Ghreenwich  ie  86^*10 ;  the  mmimum  at  Newport 
is  88^*66.  The  maximum  at  Greenwich  is  62^*22;  the  maximtm 
at  Newport  is  6P'87.  The  mean  occurs  on  April  29,  and  on 
October  20  at  Oreenwich ;  on  May  6,  and  October  20  at  Newport* 
The  mimmum  falls  on  January  9  and  10  at  Greenwich;  on 
February  11  at  Newport.  The  maximum  falls  on  August  2  and  3 
at  Greenwich ;  on  August  8  and  4  at  Newport.  The  80  days  of 
lowest  temperature  at  Ghreenwich  are  December  26  to  January  24, 
the  mean  value  for  these  days  being  86^-82 ;  the  80  days  of  lowest 
temperature  at  Newport  are  January  26  to  February  23,  the 
mean  yalue  for  these  days  being  89°'30 ;  so  that  during  one 
month  Greenwich  has  a  lower  average  temperature  by  2^-48  than 
Newport  has  for  any  30  days.  The  80  days  of  highest  tempera- 
ture at  Greenwich  are  July  12  to  August  10,  the  mean  value 
being  62^*01 ;  the  80  days  of  highest  temperature  at  Newport  are 
July  21  to  August  19,  the  mean  value  being  61^*05;  so  that 
during  one  month  Greenwich  has  a  higher  average  temperature 
by  0^*96  than  Newport  has  for  any  80  days.  At  Greenwich 
there  are  190  days  below  the  mean,  and  175  above ;  at  Newport 
there  are  195  below,  and  170  above.  There  are  205  days  of  rising 
temperature  at  Greenwich,  counting  from  minimum  to  maximum^ 
and  160  of  falling  temperature,  counting  from  maximum  to  mini' 
mum ;  at  Newport  there  are  178  days  of  rising,  and  192  of  falling. 

The  mean  occurs,  in  the  spring,  six  days  earlier  at  Gk'eenwich 
than  at  Newport;  in  the  autumn  it  occurs  on  the  same  day  at 
each  place.  The  increment  of  temperature  is  peculiarly  rapid  at 
Ghreenwich  at  the  spring  period.  On  April  29  the  increment  for 
the  day  is  0^88  at  Ghreenwich,  the  maximum  rate  for  the  year, 
whilst  at  Newport  it  is  on  this  day  0^*14.  The  rate  is  higher  at 
Greenwich  than  at  Newport  during  April  13  to  May  5 ;  if  the 
rate  during  this  period  had  been  the  same  at  Greenwich  as  it  is 
at  Newport,  the  temperature  would  be  only  48*''54  on  May  5,  this 
being  0^*55  below  the  Greenwich  mean.  The  mean  temperature  of 
Greenwich  is  experienced  at  Newport  on  May  8 ;  the  Newport 
mean  is  experienced  at  Greenwich  on  April  80.  The  minimum 
occurs  at  Greenwich  a  month  earlier  than  it  does  at  Newport ;  but 

*  Mr.  Glaiaher  givw  this  mean  as  49^*03 ;  the  difference  probably  arises  from 
his  haying  divided  fhe  som  of  the  twelye  monthly  means  by  12,  whilst  I  have 
diyided  the  sum  of  the  365  daily  means  l^  966,  this  being  the  way  in  whidi  I 
have  always  oomputed  the  annual  means. 
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Nefwpoit  temperature  alters  only  to  the  extent  of  0^'54i  during  the 
month — that  is  to  aaj,  during  January  11  to  February  11.  The 
temperature  is  0^'87  higher  at  Newport  than  at  Oreenwich,  on 
the  average,  during  the  month  of  lowest  Newport  temperature^ 
Tiz.  January  26  to  February  23. 


Mean  Temperature 

of  each  Month. 

Month. 

Greenwich. 

Newport. 

Difference. 

jAnoary 

3698 
3S'68 
41-65 
46*34 
52-90 
59-02 
61-84 
61-17 
56-61 
5o'«o 
43-ao 
3974 

39*54 
39*33 
41-91 
46-80 

5»*04 
57-6a 
60-49 
60-71 
57-29 
50-61 

44-43 
41-04 

+2-56 
+0-65 
-fo-26 

4-0-46 

-0-86 
-1-40 
-1-35 
-0-45 
+0-67 
-I-0-41 
+  1-23 
+  1-30 

February    

March    

April 

5&y      .... 

ir  <'    

June  

July   

Auffufpt  ............ 

September 

October 

NoTember 

December  

The  ''difference"  for  January  in  this  Tahle  ia  much  greater 
than  for  any  other  month.  The  difference  for  the  30  days 
Decemher  29  to  January  27  is  2^*62,  and  the  value  for  the 
10  days  of  greatest  difference,  viz.  January  7-16,  is  8^*08,  and 
that  for  the  day  of  greatest  difference,  viz.  January  10,  is  8^*12. 
The  minimum  fidls  on  January  10  at  Greenwich;  and  hence 
the  difference  is  the  greatest  on  this  day.  June  and  July  are 
shown  to  have  the  greatest  difference  in  the  summer,  but  the 
80  days  of  greatest  difference  in  this  respect  are  June  20  to 
July  19,  and  the  value  for  these  days  ia  1^*60 ;  the  value  for  the 
10  days  of  greatest  difference,  viz.  June  21-^0,  is  1^*65,  and  that 
for  the  day  pf  greatest  difference,  viz.  June  27-28,  is  1^*72.  Tem- 
perature increases  P'OO  after  June  27  at  Greenwich,  and  1^'96  at 
Newport,  the  maximum  being  attained  on  the  same  day  at  each 
place.  The  greater  increment  here  noted  for  Newport  probably 
depends  upon  the  increasing  temperature  of  the  sea  in  the 
channel,  which  may  be  considerable  for  some  time  after  the  sun 
has  attained  his  greatest  altitude. 

On  April  26,  Gh^enwich  temperature  rises  above  Newport  tempe- 
rature ;  on  August  28  Greenwich  falls  below  that  of  Newport.  The 
latter  movement  occurs  only  26  days  after  maximum  temperature, 
whilst  i^e  former  is  99  days  before  it.  .  The  riie  (from  April  26 
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to  August  B)  amounts  to  14^*02  at  Gbeeaiwicb,  and  to  18^*24  at 
Sewport ;  tbe  j^^  (from  Augaat  8-28)  amouats  to  2^-86  at  Green- 
wich, and  1^*86  at  Newport.  The  warmth  of  the  sea  heepM  tern* 
perature  up  at  Newport  more  than  it  does  at  Greenwich. 

Minimum  temperature  occurs  on  January  10  at  Ghreenwich,  and 
on  Eebruary  11  at  Newport.  This  discrepancy  seems  to  depend 
upon  the  high  temperature  at  Newport  on  January  10,  rather  than 
on  the  low  temperature  on  February  11.  A  local  minimum  occurs 
at  Newport  on  January  4  and  5,  and  this  minimum  is  8^*06  higher 
than  the  Greenwich  minimum  on  the  9th  and  10th.  A  local  mini- 
mum occurs  at  Greenwich  on  February  18,  and  this  minimum  is 
0°*26  lower  than  Newport  minimum.  Greenwich  minimum  is  2^*3 
below  its  February  minimum.  Greenwich  minimum  is  12^*99  below 
Qreenwich  mean.  Newport  minimum  is  10^'72  below  Newport  mean. 

After  the  January  miniTirmm  the  temperature  rises  at  Newport 
at  the  mean  rate  of  "04  doily  to  a  local  maximum  on  January  25  ; 
at  Greenwich,  the  temperature  rises  from  Greenwich  minimum 
(January  10)  at  the  rate  of  *11  daily  till  January  25,  and  then  at 
the  rate  of  *05  to  a  local  maximum  on  February  7.  A  very  reduced 
increment  is  therefore  observable  at  Greenwich  corresponding 
with  a  decremtot  which  proceeds  to  the  minimum  at  Newport. 
The  primary  depression  having  been  great  at  Greenwich,  the 
subsequent  rise  is  comparatirely  rapid ;  the  £all  then  succeeding 
is  not  very  conspicuous,  tliough  a  positive  fall  does  occur  at 
Greenwich  between  February  7  and  18.  The  alternations  are  in 
fact  very  similar  at  the  two  stations.  The  downward  movement 
continues  at  Newport  to  January  5,  and  at  Greenwich  to 
January  9 ;  increment  then  proceeds  to  a  maximum  on  January 
25  at  Newport,  and  a  simulated  maximum  is  observable  at  Green- 
wich on  the  same  day,  and  an  actual  maximum  occurs  on 
February  7.  Decrement  then  recurs,  and  continues  until  February 
12  at  Newport,  and  until  February  18  at  Greenwich.  The  mean 
for  the  two  minima  at  Greenwich  is  87^*25;  at  Newport  it  is 
d8°^l.  The  intervening  maximum  is  1^26  above  the  mean  of 
the  minima  at  Greenwich ;  at  Newport  this  is  1^*10.  The  mini- 
mum is  2^*56  lower  at  Greenwich  than  it  is  at  Newport.  The 
local  maximum  is  P*51  lower  at  Greenwich  than  at  Newport^ 
The  mean  temperature  of  January  is  2^56  lower  at  Greenwich 
than  at  Newport ;  ^be  mean  for  February  is  only  (FiS6  lower 
at  Greenwich  than  at  Newport  The  near  proximity  of  the  sea 
at  Newport  will  account  for  temperature  being  higher  there 
in  wint^  and  lower  in  summer;  but  the  explanation  iof  these 
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detoik  will  be  found  in  the  yarying  direction  of  tlie  wind,  and  the 
influence  of  this  upon  tihe  two  places  retpeddveily. 

SaooeflflBLTe  periods  will  now  be  compared  so  as  to  vhow  the  cor- 
Tdatiye  effeets  of  the  Tsrying  oonditionfl  upon  temperatore  as  they 
oecur  in  the  coarse  of  the  year.  Temperature  appears  to  be  mudi 
more  goremed  by  the  amount  of  doud  at  Greenwich  than  it  is  at 
If ewport  dear  sky  fayouring  the  progress  of  temperature,  whether 
this  be  nsing  or  falling.  The  daily  dianges  in  tea^eratore  wiil 
be  ttsed  aa  the  baaii  of  comparisoa.  The  follewing  Table  giyes 
the  daily  progression,  at  each  site,  during  the  period  Januaiy 
1-37. 


Bate. 

Ghreenwich. 

Date. 

z:^ 

—•02 

January  i. 

—•ox 

—•14 

•00 

• 

_*x  I 

—  •01 

—•12 

•00 

January  5. 

— '11 

-h-oi 

<-<*xo 

•00 

—•08 

•01 

—•05 

•02 

Janumry  lo... 

•00 

•02 

+•03 

•03 

•06 

•03 

•07    . 

•05 

•06 

•06 

■10 

•06         . 

•II 

•07 

•15 

•08 

' 

•16    . 

•08 

January  18. 

•»5 

•07 

:;i 

•07 

•07 

•17 

•05 

•H 

;o4 

•14 

*02 

•II 

•01 

-08 

—  •02 

•06 

-•04 

January  27. 

The  S.W.  wind  gains  the  ascendancy  on  January  5,  attains  a 
high  maximum  yalue  on  the  l^h,  and  on  the  28tii  yields  supe* 
riority  to  the  N.W.  The  amoiukt  g{  doud  in  the  sky  xncreasea 
after  December  28  to  the  maaimam  for  the  year  on  January  19 ; 
and  the  S.W.  wind  has  a  higher  yalue  on  Januaxy  19,  20, 21  than 
on  a&y  other  day  between  October  7  and  June  4.  Between  Janu 
ary  18  and  22»  the  incEement«>rate  is  greatest,  at  Greenwich  and 
Newport,  in  this  period;  and  on  the  25th  the  temperature  attaina 
a  maximum  atNewpovt .  Vapour  increases  with  temperature  apd 
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S.W.  wind,  the  proportion  of  yapourin  the  atmosphere  increaaing 
&om  1  in  145  on  January  5  to  1  in  144  on  January  19.  The 
change  of  wind  to  S.  W.  (as  ohserred  at  Newport)  is  attended  by 
the  same  movement  in  temperature  at  each  pkoe ;  but  the  effect 
appears  greater  at  Greenwich  than  at  Newport.  This  may  be  ex- 
plained by  the  much  greater  reduction  of  temperature  at  Oreen- 
wich  than  at  Newport  previously,  from  conditions  that  will  be 
referred  to  subsequently ;  the  temperature  is  2^*15  lower  at  Green- 
wich than  at  Newport  on  January  25,  notwithstanding  the  rapid 
Tise  at  Greenwich. 

After  January  28th  the  N.E.  wind  rises  daily  in  value-  until 
February  9»  when  it  has  the  preponderance,  and  it  keeps  it  for 
three  days,  having  exceeded  its  own  mean  value  on  February  1, 
and  risen  above  S.W.  on  the  8th,  and  above  N.W.  on  the  9th« 


Greenwich. 

Newport 

Date. 

+•07 

-•04 

•05 

•06 

Janiuury  2S. 

•05 

•07 

•05 

•09 

•03 

•10 

•03 

♦n 

•03 

::! 

•06 

•05 

•04 
•00 

:3 

—•02 

•06 

— •©» 

•03 

—•02 

•02 

Febraary  1 1. 

-•03 

+•01 

—•01 

+  04 

+•02  • 

+•07 

Cloud  diminishes  during  January  20  to  February  15,  the  sun  appa- 
rently acquiring  sufficient  iufluence  to  disperse  the  douds  be- 
fore the  date  of  N.E.  preponderance.  Temperature  falls  to  the 
mmimum  at  Newport  on  February  11,  and  to  a  local  minimum 
at  Greenwich  on  the  18th— this  minimum  at  Greenwich  being 
(P'26  lower  than  the  corresponding  minimum  at  Newport.  At 
Newport  the  N.E.  lowers  temperature  on  February  11  below  the 
point  it  reached  on  January  4 ;  but  at  Greenwich  increment  is 
maintained,  though  at  a  reduced  pace,  almost  throughout  this 
period,  and  on  February  18  the  temperature  at  this  pbice  is  2°-8 
higher  than  on  January  9.    The  diminution  of  doud  is  oonsidei^ 
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able  ttfe  ibis  period  of  the  jeur.  The  maximum  degree  of  doudineBS 
being  called  1 00,  and  the  mimmum  0,  the  amount  of  cloud  for  Feb- 
poacy  11  is  65 ;  so  that  it  falls  85  ina  scale  of  100  between  January 
19  and  February  11,  being  on  the  11th  of  February  22  lower  thim 
on  January  4.  Decrement  of  temperature  now  accompanies  di- 
minution of  cloud.  A  thermometer  enclosed  in  a  box  aud  so 
placed  as  to  have  the  full  benefit  of  the  sun's  rays,  whilst  it  was 
well  protected  firom  the  wind  and  radiation,  gave  its  lowest  reading, 
on  the  ayerage,  on  January  11  at  Newport. 

On  February  13,  S.W.  wind  predonderates,  the  N.E.  appearing 
again  on  the  27th.   Cloud  increases  during  February  16-24.  The 


Greenwich. 


Newport, 


Bate. 


•o* 

•04 
-06 
•09 
•i» 
•i» 
•»5 
•IS 
•14 
•II 
•n 


+•04 

•07 

•09 


Febnuuy  13. 
Bobn]ai7i6. 


09 


Fefarua(7i4. 


diange  of  wind  to  S.W.  is  accompanied  by  a  change  of  rate,  the 
temperature  increasing  at  Newport  on  February  12,  and  at  Green- 
wich on  February  14.  The  increment  is  considerably  more  rapid 
at  Newport  than  at  Greenwich.  The  S.W.  at  Newport  has  much 
more  influence  in  raising  temperature  than  the  increasing  doud 
has  in  lowering  it.  The  N.E.  perhaps  keeps  to  a  higher  value 
at  Greenwich  at  this  time  than  it  does  at  Newport.  N.E, 
keeps  aboTe  its  mean  value  at  Newport  during  February  1- 
March  29,  and  N.W.  does  so  during  January  22-March  2 ;  whilst 
S.W.  is  below  its  mean  during  January  29-March  31,  and, 
with  the  exception  of  the  first  four  days  of  April,  to  May  15 :  this 
strong  tendency  to  northerly  winds  is  probably  more  ^ectiye  at 
Greenwich  than  on  the  southern  coast.  The  increment-rate,  it 
will  be  seen,  diminishes  at  Newport  on  the  21st,  and  at  Greenwich 
on  the  23rd.  N.W.  increases  in  value  on  the  21st,  S.W.  diminishes 
on  the  22nd,  and  N.E.  increases  on  the  28rd,  doud  coming  to  a 
maximum  on  the  24th« 

TOL.  HI.  0 


IB 
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A  great  dimmution  of  doiid  now  ensues :  the  Tshies  for  dond  de- 
cline almost  daily  during  Febmarj  25-April  1,  CTOssing  the  mem^ 
line  on  March  5,  and  falling  55  in  the  scale  of  100  during  the  period. 


Newport 

Date. 

+•11 

+•09 

February  25. 

•lO 

•08 

.lO 

•06 

NJL 

•lo 

•04 

•o8 

•04 

•o8 

•03 

*o6 

•02 

Marahs. 

•05 

•04 

•07 

•03 

•09 

•05 

•11 

•07 

•i» 

•07 

•la 

•10 

•14 

•10 

•16 

•11 

•17 

•12 

•18 

•13 

•16 

'>3 

•15 

•I  J 

•i» 

''3 

•10 

•12 

•10 

•'3 

•11 

•13 

•11 

•»5 

•09 

•»5 

•10 

•16 

•11 

•18 

•»3 

•20 

•"5 

•21 

Maroli25. 

•19 

•23 

8.W. 

•23 

•»4 

•43 

•25 

•»3 

•24 

•23 

-26 

•21 

•24 

•21 

•23 

April  X. 

This  is  a  period  in  which  the  N.E.  wind  plays  a  yery  prominent 
part ;  its  yalues  begin  to  rise  on  Pebroary  28 ;  it  gains  the  pre- 
ponderance on  the  27thy  and  keeps  it  untH  March  25,  falling  to  a 
minimum^  which  is  a  little  below  the  m^ofi,  on  April  1.  After  the 
middle  of  March,  either  NJB.  wind  or  S.W.  wind  preyaik  for  a 
considerable  portion  of  the  year,  in  which,  if  one  of  these  is  the 
first  in  the  scale  the  other  is  the  second ;  this  is  almost  inyariably 
the  case  until  June  8.  The  rate  at  first  yaries  in  strict  corre- 
spondence with  the  change  of  wind ;  the  increment-rate  lessens  as 
the  yalues  for  N.E.  increase,  and  subsides  almost  to  0  soon  affcer 
the  N.E.  preponderates— -that  is  to  say,  on  March  3  and  4.  After 
thiSy  the  effect  of  diminishing  cloud  in  raising  temperature  is  yery 
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manifefit ;  the  increment-rate  increaaee  as  long  as  cloud  diminishes, 
and  attains  so  high  a  yalae  as  0*26  at  Newport,  this  being  only  '02 
below  the  maximum.  During  the  prevalence  of  the  N.E.,  tem- 
perature rises  2°*91  at  Greenwich,  and  2^*62  at  Newport.  During 
the  period  of  diminishing  doud,  temperature  rises  4i°'80at  Green- 
wich, and  4*^70  at  Newport.  The  rate  for  the  former  period  is 
0-lOy  and  for  the  latter  period  it  is  0*18,  without  distinction 
of  site.  The  rate  does  not  progress  in  precisely  parallel  lines  at 
the  two  sites  aU  through  this  period ;  and  perhaps  the  same  might 
be  said  in  regard  to  wind  and  doud.  The  progress  is  much  the 
same  on  the  whole,  as  regards  temperature ;  but  the  clearer  sky 
seema  to  tell  more  quickly  upon  temperature  at  Greenwich  than 
at  Newport.  The  influence  of  a  clear  sky  in  raising  temperature 
now  quite  overpowers  that  of  a  N.E.  wind  in  lowering  it.  In 
the  middle  of  March  temperature  stands  at  the  same  level  at  the 
two  places,  0^03  being  the  greatest  difference  during  March  14-17. 
N.E.  is  at  a  high  maximum  during  March  4-11;  and  in  this 
period  the  increment-rate  at  Greenwich  far  exceeds  that  at  New- 
port On  March  26,  S.W.  prevails ;  and  just  before  this  date  the 
increment-rate  is  much  higher  at  Newport  than  it  is  at  Greenwich. 
The  highest  value  but  one  in  the  year  for  atmospheric  pressure 
oocars  at  both  sites  on  March  8:  there  is  a  probability  of  the  sky 
being  more  dear  at  Greenwich  at  this  time  imderthe  influence  of 
the  N.E.  wind  than  it  is  at  Newport.  On  the  26th  a  minimum 
value  for  pressure  occurs  at  both  sites,  the  N.E.  being  exchanged 
for  S.W.  on  this  day. 

A  short  period  of  S.W.  now  intervenes  in  the  midst  of  a  long 
period  of  N.E. ;  or,  in  other  words,  two  long  periods  of  N.E.  are 
separated  by  a  short  one  of  S.W.  The  accession  of  S.W.  intro* 
duces  a  period  of  increasing  doud ;  and  the  result  as  regards  tem- 
perature is  a  &]ling  off  of  the  increment-rate.  S.W.  preponderates 
during  March  26-April  9,  and  doud  increases  during  April  1*18. 
Increase  of  doud  does  not  oonmience  immediately  upon  the 
change  of  wind,  neither  does  the  alteration  in  the  rate ;  but  the 
rate  now  fUls  off  simultaneously  with  the  increase  of  doud  (a 
slight  smoothing  of  the  numbers  as  they  stand  in  the  Table  would 
show  this  to  be  strictly  correct),  and  continues  to  decline  down  to 
April  9  at  Greenwich,  and  April  11  at  Newport.  An  increasing 
rate  then  commences  at  Greenwich  on  the  same  day  that  the  wind 
returns  to  N.E.,  viz.  April  10,  and  four  days  before  the  diminu- 
tion of  doud ;  at  Newport  the  increasing  rate  occurs  two  days 
after  the  change  of  wind,  and  two  days  before  the  diminu- 

o2 
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Hon  of  cloud.    The  rate  now  increases  with  the  return  of  the 
N.B.  wind. 


Greenwich. 

Newport. 

Dew-point. 

Date. 

+•'9 

+•23 

+•20 

HAroh26.    B.W. 

•*3 

•»4 

•21 

•23 

•»s 

•13 

•^3 

•24 

•i4 

•»3 

•26 

•»4 

•a  I 

•24 

•»3 

•21 

•»3 

•20 

April  I. 

•20 

•22 

•19 

•17 

•20 

•16 

•16 

•18 

•'3 

•12 

•16 

'lO 

•II 

•14 

•08 

•08 

•13 

•OS 

•06 

•11 

•03 

:i 

•II 

•02 

April  9. 

•10 

•01 

N.E. 

•08 

'10 

•01 

•11 

•II 

•02 

•»3 

•II 

•02 

April  13. 

It  would  be  interesting  to  know  on  what  day  the  Aj  begins 
to  clear  at  Greenwich ;  it  appears  that  it  does  so  earlier  than 
at  Newport,  and  that  Newport  feels  the  influence  of  the  clearer 
skj  at  Oreenwieh ;  and  this  makes  it  probable  that  the  wind 
changes  to  N.E.  at  Greenwich  earlier  than  it  does  at  New- 
port.  We  have  the  fact  that  the  rate  falls  off  contemporaneously 
with  increase  of  cloud  on  April  1  and  with  S.W.  wind.  The 
increased  cloudiness  does  not  depend  upon  increase  of  vapour 
from  the  south.  The  S.W.  wind  prevails  on  March  26 :  the  sky 
continues  to  get  clearer,  the  rate  in  temperature  increases,  and  the 
rate  for  dew-point  increases,  imtil  March  81  or  Apnl  1.  Then 
the  rates  at  Greenwich,  at  Newport,  and  in  dew-point  all  dimi- 
nish, and  at  the  same  time  doud  increases.  The  increase  of  doud 
must  be  caused  by  cold — ^by  an  upper  current  from  the  north  imme- 
diately above  the  level  of  the  clouds,  which  condenses  the  vapour 
it  approximates  to.  It  is  remarkable  that  the  dew-point-incre- 
ment should  subside  to  0  under  a  S.W.  wind,  having  previously 
been  rising  rapidly  under  a  N.E.  It  would  appear  that  previously 
(in  the  preceding  period)  the  N.E.  is  accompanied  with  an  upper 
S.W.  current,  as  this  would  account  for  the  increase  of  vapour ; 
and  that  afterwards  the  S.W.  is  accompanied  with  an  upper  (cold) 
north  current,  as  the  vapour  could  not  be  condensed  whilst  it  was 
increasing  in  temperature  and  not  increasing  in  quantity.  Cessa- 
tion of  increase  of  vapour  might  result  from  active  deposition  (in 
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the  form  of  snow  probably)  in  some  near  neighbourliood.    There 
is  an  actual  outflow  of  air  at  the  sites,  at  this  time,  exceeding  the 
inflow,  as  well  as  an  outflow  of  vapour  nearlj  or  quite  equal  to  the 
supply.     Deposition  must  put  the  vapour  in  motion ;  and  the  air 
and  vapour,  whilst  intermixed,  cannot  move  in  perfect  indepen- 
dence of  one  another.     Such  atmospheric  movement  must  be 
attended  with  accumulation  of  air  at  the  point  of  attraction ;  and 
this  accumulation,  like  a  heaping  up  of  water,  can  proceed  only  to 
a  limited  extent.     If  the  deposition  be  in  northerly  latitudes,  the 
resulting  atmospheric  current  will  be  from  the  S.  W.    The  respec- 
tive spedfic  gravities  of  the  warm  south  atmosphere,  and  of  the  cold 
north  atmosphere  will  account  for  a  lower  N.E.  current  with  an 
upper  S-W.  current ;  but  some  other  explanation  is  required  for  the 
reversed  order.   When  a  current  from  the  north  overrides  one  from 
the  south,  this,  apparently,  must  be  occasioned  by  a  derangement  of 
leveL  At  this  period  of  the  year  the  increasing  supply  of  vapour  in 
the  south  is,  as  it  were,  too  great  for  the  temperature  of  the  earth 
and  lower  strata  of  the  atmosphere  in  the  north ;  condensation  of 
vapour  and  accumulation  of  air,  therefore,  take  place  below,  and 
the  atmosphere  increases  in  elevation,  it  overtops  and  then  over- 
flows the  atmosphere  on  its  southern  side  which  has  been  drawn 
upon,  and  thus  it  flows  southward.     Before  the  atmosphere  can 
be  at  rest  in  the  upper  and  in  the  lower  regions,  there  must  be  a 
perfect  level  suz&ce  to  the  whole  atmospheric  mass,  as  well  as 
equilibrium  of  weight  in  the  mass ;  and  as  any  circumscribed  por- 
tion of  atmosphere  must  needs  be  always  changing,  both  in  bulk 
and  in  weight,  in  consequence  of  perpetual  changes  of  tempera- 
ture and  of  increase  or  decrease  of  vapour,  the  atmosphere  never 
can  be  equalized  in  either  sense.    The  hillocks  are  always  flowing 
into  the  valleys,  and  hillocks  and  valleys  are  always  being  formed 
by  the  local  alterations  that  take  place  in  the  atmospheric  bulk ; 
and  at  the  same  time  the  atmosphere  is  always  changing  (in  one 
sense  in  some  places  and  in  the  other  sense  in  other  places)  in  its 
specific  gravity,  through  alterations  in  temperature  and  in  the 
quantity  of  vapour.    A  maximum  value  for  atmospheric  pressure 
occurs  at  Qreenwich  on  March  28,  and  at  Newport  on  29,  80. 
This  may  be  attributed  to  the  double  pressure, ».  e.  the  pressure  of 
the  northern  atmosphere  added  to  that  of  the  southern  atmo- 
sphere.   The  values  then  fall  to  a  minimum  on  April  7  at  New- 
port^ and  on  April  8  at  Q-reenwich.    This  makes  it  appear  that 
the  return  of  the  N.R  on  the  10th  is  owing  to  the  small  pressure 
from  the  south.    The  minimum  value  at  Newport  is  0*084  in.  below 
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Newport  inean ;  that  at  Greenwich  is  0<)98  in.  below  Greenwich 
mean.  The  fall  from  the  mRTiTnnm  to  the  minimum  is  '023  at 
Newport,  and  *042  at  Greenwich. 

In  the  period  Apnl  lO-May  17,  the  increase  of  temperature 
caused  by  the  changed  declination  of  the  sun  is  very  conspicuouB 
at  Greenwich,  so  also  is  that  dependent  on  the  state  of  the  sky. 
The  dependence  of  temperature  on  wind  is  shown  clearly  in  the 
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aoud. 

Newport. 

Date. 

+•06 

+•11 

•05 

•II 

•06 

•10 

April  10. 

•08 

•10 

•II 

•II 

•'3 

•II 

•17 

BeoreaaeB. 

•11 

•«7 

'12 

•17 

'12 

•»9 

•12 

•ai 

•13 

•a  I 

•13 

•a» 

^        13 

•21 

'I3 

•ai 

•13 

'21 

. 

•13 

•20 

•14 

April  24. 

•22 

•13 

•26 

•14 

•27 

•»3 

•31 

InoreaieB. 

•H 

•33 

•14 

•32 

•15 

•32 

•14 

•31 

•15 

•a7 

•t6 

•26 

•15 

•22 

•17 

•18 

•i8 

•17 

•18 

May  7. 

•14 

•20 

'12 

•22 

•«3 

•22 

8.W. 

:u 

H 

•      -25 

•»7 

26 

•20 

•26 

"24 

•27 

•26 

•28 

•*5 

•28 

May  17. 

•^4 

DeoreaseB. 

•27 

•»5 

•a7 

•23 

•26 

Newport  column.  We  come  now  to  the  longest  period  of  con- 
tinued N.E.  wind  that  is  experienced  during  the  year ;  and  this 
period  includes  the  nummum  value  for  this  quadrant.    N.E.  pre- 
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vails  during  April  10-Maj  7,  S.W.  gaimng  the  ascendency  on 
Maj  10.  The  N.E.  stands  at  its  tmunmum  on  the  four  days  April 
17-20.     Cloud,  which  begins  to  increase  on  April  2  (during  S.W, 
prevalence),  continues  to  increase  until  four  days  after  the  N.E. 
sets  in  on  the  10th ;  diminution  of  doud  then  ensues  during  (with 
a  slight  interruption)   April  14-27,  and  then  increases  until 
May  17.    And  this  increase  may  be  attributed  to  increase  of 
Yapour,  and  probably  to  a  high-level  SiW. ;  for  S.W.  begins  to 
increase  on  April  24  (and  an  increase  of  cloud  is  recorded  for  the 
25th),  and  the  dew-point  on  the  28th  rises  more  than  tempera- 
ture does,  and  this  excess  for  dew-point  increases  to  0^*07  on 
May  4.   We  have  in  this  period  the  ntaaimum  increment-rate  both 
at  Greenwich  and  at  Newport    At  Ghreenwich  the  increment-rate 
goes  on  increasing  down  to  April  29 — ^the  maximumf  '83  ('825), 
appearing  on  this  day.    The  rapidly  increasing  power  of  the  sun 
at  the  equinoctial  period  must  of  course  help  greatly  in  producing 
this  rapid  rate;  but  the  decrease  of  doud  during  April  14-27 
must  be  influential  in  continuing  the  increasing  rate  down  to 
April  29.    The  degree  of  doudiness,  though  at  a  miLTiTnnm^  is 
considerably  below  the  mean  on  the  14th,  and  on  the  27th  it  is 
lower  than  on  any  day  subsequent  to  the  middle  of  September, 
The  increment-rate  faUs  off  on  April  80  at  Ghreenwich,  doud  com- 
mencing a  period  of  increase  on  April  28.  The  rate  fiJls  from  *88 
on  April  29  to  *18  on  May  10.     On  May  10  the  S.W.  returns, 
and  this  brings  up  the  rate  firom  '18  to  '26  on  the  16th — doud 
being  still  on  the  increase.    Cloud,  however,  though  increasing 
until  May  17,  does  not  reach  so  high  a  value  as  the  inaTimnm  of 
April  18 ;  and  the  increasing  cloud  therefore  does  not  prevent  the 
S.W.  influence  from  manifesting  itself    At  Newport  the  incre- 
ment-rate increases  all  through  this  period,  the  increase  com- 
mencing two  days  later  than  it  does  at  Greenwich.    The  increase 
of  the  rate  is  not  nearly  so  great  as  at  Greenwich,  during  the 
early  part  of  the  period,  whilst  doud  is  decreasing ;  and  then, 
instead  of  coming  to  a  maximum  when  doud  begins  to  increase, 
the  rate  continues  increasing  in  the  same  proportion  as  before, 
and  when  the  S.W.  returns  there  is  still  the  same  proportionate 
increase  of  rate,  and  under  the  influence  of  the  S.W.  it  reaches 
the  nuMoimum  on  May  16  whiLst  cloud  is  still  increasing,  the 
Gieenwich  rate  reaching  a  maTimum  on  this  day  also.    We  have 
in  the  Newport  column  a  regular  increase  of  temperature,  re- 
sulting from  the  progressive  heating  of  the  sea,  instead  of  the  local 
alternations  observed  at  Greenwich ;  and  the  increment-nMjp  cuhni-. 
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natee  sixteen  days  later  than  it  does  at  Ghreenwich,  under  the  in- 
fluence of  a  S.W.  wind.  The  yalues  for  S.W.  rite  continuoudj 
from  April  28. 

At  Greenwich 

the  rate  increases  by   28  in  20  days,  April  10-29. 
„      decreases        21       10    „     April  80-May  9. 
„      increases        -14         7    „     May  10-16. 

At  Newport 

the  rate  iacreases  by  18  in  85  days,  April  12-May  16. 
On  April  11,  Greenwich  is  O*'^*  below  Newport ;  on  May  16, 
Greenwich  is  0°*70  above  Newport.  This  period  of  N.B.  wind 
includes  the  well-known  Blackthorn  Winter,  which  is  supposed  to 
be  characterized  by  a  great  reduction  of  temperature.  The  pro- 
gress of  temperature  at  Greenwich  fully  establishes  the  fact  that 
a  Ifreat  rise  in  temperature  actually  ti^es  place.  Even  the  rate 
of  increment  increases,  and  temperature  rises  3^'58,  during  the 
last  fifteen  days  of  April*.  The  barometer  is  at  a  low  minimum 
on  April  7  at  Newport,  and  on  the  8th  at  Greenwich,  having 
fallen  to  this  low  point  whilst  the  N.E.  was  increasing  and  the 
B.W.  declining :  the  Newport  minimum  is  "084  in.  below  the  New- 
port meim ;  the  Ghreenwich  minimum  is  *098  in.  below  the  Ghieen- 
wich  mean.  The  N.E.  becomes  the  prevailing  wind  on  April  10. 
During  April  17-20  N.E.  is  at  its  nummum,  and  the  barometer 
attains  a  maximum  reading  on  April  18-19  at  Newport,  and 
April  20  at  Greenwich — the  "Newport  maximum  being  *004in. 
above  Newport  meafiy  and  the  Greenwich  maximum  *008  in.  above 
the  mean  of  that  place.  The  7th  of  May  is  the  last  day  of  N.E. 
preponderance :  the  barometer  attains  a  minimum  on  May  6-7  at 
both  places.  The  barometer  then  rises  '018  in.  and  to  a  maximum 
during  the  following  six  days  at  Greenwich ;  and  it  rises  *024  in. 
to  a  maximum  during  the  following  seven  days  at  Newport :  S.W. 
is  increasing  at  this  time,  and  gains  the  ascendency  on  the  10th. 

The  S.W.  having  returned  on  May  10,  it  continues  then  to  be 
the  prevailing  wind  to  the  last  day  of  August.  The  effect  of  the 
change  was  to  send  up  the  increment-rate  to  the  maanmum  at 
Newport,  and  to  a  high  maximum  at  Greenwich,  notwithstanding 
some  increase  of  doud  and  a  considerable  retardation  of  the  sun's 
progress ;  but  this  continued  only  for  a  few  days.  On  May  18, 
doud  begins  to  decrease ;  and  though  this  suffices  to  keep  the  rate 
up  to  nearly  the  same  mark  at  Ghreenwich,  it  falls  off  considerably 

*  The  retl  oonditioiiB  of  the  Blaokthorn  Winter  and  of  St  Martin's  Summer, 
Msaoertaiiied  at  Newport,  haye  been  Btotod  in  the  7th  Nimiber  of  <Pr^  : 
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at  Newport.    The  value  for  cloud  on  June  1  is  a  very  low  one— 
the  lowest  minimum  but  one  in  the  year. 


Grerawidh. 

Newport. 

Date. 

^+•24 

r+-47 

May  18. 

•»s 

•47 

•23 

•26 

Meui  *a34- 

•43 

*22 

•44 

I       '43 

Mean  '251  < 

•26 

•44 

•23 

I      43 

•23 

•20 

f        '*' 

(      *20 

•43 

•18 

•H 

•18 

Mean '229' 

•43 
•23 

•44 

Mean  *i69' 

•16 
•16 

•IS 

i      -22 

I     -IS 

June  I. 

Cloud  increases  during  June  2-13.  The  rate  falls  off  a  trifle  at 
Oreenwich  at  this  period,  and  it  remains  stationary  at  Newport. 
The  question  may  be  asked,  Why  does  the  rate  now  remain  sta- 


ChPBenwich. 

Bate. 

^+•40 

r-h-is 

June  2. 

•18 

•15 

Mean -177' 

•17 
•16 

•17 
•17 

Mean -15' 

•14 

•»s 

•'S 
•IS 

Mean  •172- 

*i6 

•17 

Mean'iS' 

•14 

"'S 

I   -Js 

•14 

I     -'S 

June  13. 

tionary  at  Newport  whilst  cloud  increases,  seeing  that  the  rate 
fell  off  just  before  whilst  cloud  was  decreasing  ?  The  answer  is, 
the  S.W.  wind  remained  almost  constantly  at  the  same  value 
during  May  20-80,  and  therefore  did  not  tend  to  augment  the  rate ; 
the  slackening  pace  of  the  sun's  progress  at  this  time  was  more 
than  equivalent  for  the  diminishing  doud;  and  the  baUnce  was 
shown  in  a  reduction  of  rate.  During  May  81- June  10  the  values 
for  S.W.  rise  considerably  and  those  for  N.E.  fall  considerably ; 
and  the  tendency  of  this  to  raise  the  rate  equals  the  tendency  that 
more  doud  and  a  slower  sun  have  to  reduce  it.  Why  does  the 
rate  now  fall  off  at  Gkreenwich  with  increasing  S.W.,  seeing  that 
the  rate  remained  stationary  just  before  with  stationary  values  for 
S.  W.  P  Because  cloud  increases,  whilst  in  the  prior  instance  cloud 
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The  first  oolumn  in  this  Table  gives  the  daUTincremeiity  or  dearement^  for  Greeo- 
wioh.    The  second  column  gives  the  dailj  increment  for  Newport  The  third 

S'vee  the  dailj  increment  in  the  dew-point  st  Newport.    The  fourth  gives  the 
fferenoe  between  temperKtora  and  dew-point  at  Newport. 


Date. 

Gbeenwioh. 

Newport 

Dew-point 

Difference. 

Cloud. 

+•18 

■fi4 

+•14 

8-4» 

Inoreaaing. 

June  9. 

•18 
•»7 

•15 
•15 

:;t 

8-43 
8'42 

•16 

•"4 

16 

8-40 

•17 

•«s 

•«7 

838 

•17 

•14 

•»7 

8-35 

Jun^i3. 

•18 

•»5 

•18 

8-32     ^ 

•'9 

•»5 

•18 

829 

Deareaees. 

•17 

•15 

•18 

8-26 

•«7 

•16 

:;i 

823 

•17 

•16 

8-2 1 

•»9 

•17 

'I8 

8-20 

•21 

•17 

•19 

818 

'22 

•17 

•18 

8-17 

•22 

•18 

'I8 

8-17 

*20 

•17 

•18 

8-i6 

June  23. 

•20 

•16 

•17 

8'i5 

•17 

•16 

•17 

814 

Increases. 

•18 

•15 

'^7 

8-12 

•16 

•13 

•16 

809 

•15 

•13 

'16 

8-o6 

•II 

'II 

**s 

802 

•06 

'lO 

•'4 

7-98 

July  I. 

•03 

•02 

:s 

•'3 
•»3 

yr. 

'"^ 

•08 

•»3 

7-84 

•06 

•07 

•12 

779 

■07 

•06 

•II 

774 

Decreases. 

•06 

•05 

•12 

7-67 

•OS 

'06 

•10 

763 

Increases. 

•04 

.04 

•10 

7*57 

•05 
•08 

•05 
•04 

•09 
•09 

^^ 

July  10. 

•08 
•08 

03 
•03 

■^ 

737 

•OS 

•03 

•07 

7*33 

•02 

•02 

•06 

7-29 

•00 

•02 

'06 

7-25 

—  •01 

•02 

•05 

7*22 

-•03 

•02 

'OS 

7-19 

—  •02 

•03 

•05 

7->7 

-•04 

•03 

•05 

7-15 

.  -'05 

'03 

•04 

7-14 

-•04 

-  -05 

•04 

7»5 

—04 

•05 

'04 

7-16 

July  22. 

—•01 

•06 

•04 

718 

July  24. 

+•01 

'07 

•04 

7'2I 

•02 

•07 

^4 

7-24 

•04 

•08 

•03 

729 

•07 

•09 

•03 

7-35 
7*38 

•07 

•07 

•04 

•07 

'08 

•02 

744 

■05 

•07 

•02 

7*49 

•05 

•06 

'01 

754 

August  I. 

'02 
•02 

•05 
•03 

•02 

•00 

5:12 

•01 

•02 

•00 

7-62 

•00 

'02 

•00 

?:ts 

—  •01 

•00 

—•02 

-•04 

—'02 

—•02 

7-66 
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decreased.  Newport  temperature  is  more  controlled  by  the  direc- 
tion of  tbe  wind ;  G-reenwich  temperature  is  more  controlled  by 
the  amount  of  cloud. 

The  increment-rate  for  dew-point  exceeds  that  for  temperature, 
from  June  9  to  July  24.  This  excess  commences  on  June  9  at 
Newport;  but  at  Greenwich  the  increment  in  temperature  is 
lireater  than  it  is  at  Newport  until  June  28,  and  the  dew-point- 
incrementy  as  observed  at  Newport,  does  not  exceed  that  for  tem- 
perature at  Greenwich  until  June  27.  The  dew-point-excess 
continues  until  July  20  at  Newport,  and  until  July  24  at  Green- 
wich. During  June  14-28,  cloud  diminishes ;  it  does  so  on  July 
4-5  also ;  and,  with  the  exception  of  these  two  intervals,  cloud 
increases  until  July  22,  this  increase  having  commenced  on  June  2. 
This  increase  of  doud  is  remarkable.  The  amount  of  cloud 
declines,  with  alternating  curves,  from  January  19  to  June  1, 
fiilling  below  the  mean  on  March  6 ;  and  on  June  1  the  amount 
of  doud  is  not  much  above  the  minimum ;  after  June  1  doud  in- 
creases, crosses  the  mean  line  on  July  18,  and  remains  above  the 
mean  until  the  27th ;  the  values  then  decline  (with  one  interve- 
ning period  of  increase)  to  the  minimum  on  September  4,  and  then 
the  mean  is  not  reached  again  till  September  28.  Mere  increase 
of  vapour  with  increase  of  temperature  is  nothing  remarkable. 
The  rule  hitherto  has  been  for  temperature  to  rise  more  quickly 
than  the  dew-point,  the  rise  in  temperature  at  Newport  on 
June  9  being  17°'96  from  the  minimum,  whilst  the  rise  in  dew- 
point  is  14^*44 ;  but  on  July  24  the  rise  from  June  9  is  4^*18  in 
temperature  and  6°*d6  in  dew-point.  This  accounts  for  the  in- 
crease of  doud ;  perhaps  the  inequality  in  the  advances  of  tempe- 
rature and  dew-point  may  be  accounted  for  also.  The  sun's 
position  in  the  ecliptic  alters  but  little  during  this  period;  he 
may  be  said  to  stand  vertical  to  the  parallel  22^  during  nearly 
two  months,  inasmuch  as  for  56  days  (May  25-July  19)  he 
never  varies  more  than  1^^  from  22|°  N. ;  under  these  circum* 
stances  the  quantity  of  vapour  produced  must  be  great  in  propor- 
tion to  the  increase  of  temperature  in  these  latitudes.  More 
vapour  must  be  produced  in  a  given  time,  say  from  June  1  till 
towards  the  end  of  July,  than  at  any  other  period  of  the  year,  on 
the  north  side  of  the  line ;  but  temperature  increases  most  rapidly 
when  the  sun's  progress  is  rapid,  and  not  at  the  solstitial  period. 
Thus  increment  abates  earlier  in  temperature  than  in  the  dew- 
point.  The  humidity  of  the  atmosphere  increases  from  78  on 
June  8  to  77^  on  July  22.    The  increment-rate  for  dew-point 
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faUs  off  bj  very  equal  steps  as  the  maaifnum  is  approached — that 
is  to  saj,  from  June  16  to  August  8 ;  but  temperature  progresses 
more  irregularly,  according  to  the  state  of  wind  and  cloud  ;  and 
thus  the  dew-point-increment  is  at  times  great,  compared  with 
that  for  temperature.  During  June  8- July  26,  S.W.  keeps  to 
a  high  value  and  without  any  great  variation ;  so  that  this  tends 
to  maintain  a  high  temperature  rather  than  to  raise  it  higher. 
During  June  14-28,  cloud  diminishes,  and  some  increase  of  rate  is 
observable  at  both  places,  although  the  value  on  the  2drd  day  is 
not  so  low  as  the  minimum  on  June  1 ;  probably  the  diminution  of 
cloud  is  greater  at  Ghreenwich  than  at  Newport,  and  this  tells  upon 
both  places.  After  this  ten  days*  interval,  cloud  increases  again, 
and  the  rate  falls  off  both  at  Qreenwich  and  at  Newport ;  and  thia 
goes  on  till  the  rate  is  reversed  at  G-reenwich,  reaching  a  maximum 
negative  quantity  on  July  19 ;  and  at  Newport  it  falls  to  almost 
0  on  July  16.  On  July  23,  cloud  begins  to  diminish,  and  this  is 
accompanied  by  increasing  temperature  at  G-reenwich,  and  an 
increasing  increment  at  Newport ;  the  difference  thus  made  in  the 
rate  at  G-reenwich  is  '12,  and  at  Newport  it  is  *07.  The  law  holds 
very  constantly,  that  the  changes  in  temperature  caused  by  dif- 
ferences in  the  amount  of  doud  are  much  greater  at  Greenwich 
than  at  Newport ;  it  is  possibly  the  case,  however,  that  this  de- 
pends upon  the  variations  in  the  amount  of  cloud  being  greater 
at  Greenwich.  The  diminution  of  cloud  last  noticed,  which  does 
not  go  to  so  low  a  point  as  that  of  June  28,  continues  until 
August  6.  S.W.  makes  another  rise  during  July  80-August  4, 
and  stands  at  its  maximum  during  August  4-7.  Temperature 
attains  its  maximum  on  August  8,  at  both  places.  The  N.  W.  ¥nnd, 
though  much  below  the  S.W.  in  frequency,  is  above  its  mean 
during  nearly  the  whole  of  this  long  period  (from  June  14  until 
August  2),  and  it  stands  at  a  maximum  on  June  19-24,  and  on 
July  10-11 ;  on  these  occasions  it  is  not  unlikely  that  the  sky  is 
clearer  at  Greenwich  than  it  is  at  Newport. 

Whatever  the  cause  may  be  for  temperature  culminating  on 
August  8,  the  changed  position  of  the  sun  suffices  to  account  for 
decline  after  that  date.  Decrement  would  take  place  earlier 
probably,  if  the  sky  became  more  cloudy ;  cloud  does  increase  on 
August  6,  and  the  S.W.  declines  on  the  8th.  The  increase  of 
cloud  may  now  be  the  ^eet  of  lower  temperature ;  and  it  appears 
that  it  ia  so,  because  the  deeremewt-nXQ  for  dew-point  exceeds 
that  for  temperature ;  it  therefore  does  not  depend  upon  increase 
of  vapour,~although  Newport  does  not  show  such  a  reduction  of 
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temperature  as  to  account  for  condensation  and  diminution  of 
Tapour,  as  Greenwich  does.  Cloud  increases  during  August  6-17 ; 


Greenwiob. 

Newport 

Date. 

-04 

— •<>» 

•OS 

•oa 

Angiute. 

•04 

•03 

•05 

•03 

•05 

•05 

•05 

04 

•07 

•05 

•09 

•06 

•11 

•06 

•la 

•06 

•II 

•06 

•II 

•07 

•11 

•07 

Augurt  17. 

temperature  during  tbis  interval  declines  at  the  rate  *05  at 
Newport,  whilst  the  decrement-rate  for  dew-point  is  07;  at 
Gtreenwich  the  decrement-rate  for  temperature  is  *08.  The  de- 
position which  produces  the  reduction  in  the  dew-point  noted, 
takes  place  probably  in  higher  latitudes  than  that  of  Newport  or 
Greenwich.  Upon  deposition  taking  place,  decrement  in  dew- 
point  is  then  observed  on  August  4 ;  increase  of  air-pressure  and 
of  atmospheric  pressure  on  the  7th ;  decrease  of  S.W.  on  8-16, 
increase  of  N.  W.  9-16.  Deposition  in  the  north  puts  the  vapour 
in  motion  from  the  south,  where  vapour  abounds,  and  the  vapour 
carries  the  air  with  it ;  the  air  which  is  drawn  to  the  place  of  de- 
poedtion  cannot  remain  there  in  excess,  and  it  flows  back  to  the 
region  where  deficiency  has  been  produced ;  and  this  movement 
is  manifested  in  the  N.W.  wind,  and  this  N.W.  wind  is  a  vapour- 
drained  atmosphere ;  consequently  the  N.W.  is  accompanied  by 
increase  of  air  and  diminution  of  vapour.  According  to  this  view, 
there  ought  to  be  diminishing  atmospheric  pressure  noted  at  the 
time  the  atmosphere  is  supposed  to  be  accumulating  in  the  north. 
Atmospheric  pressure  does  fall  from  29*957  in.  on  July  27,  to 
29*982  in.  on  August  6  at  Greenwich,  and  from  29*978  in.  to 
29*9^  in.  on  the  same  dates  respectively  at  Newport,  and  the 
S.W.  increases  during  July  BO-August  4.  It  would  appear 
from  this  that  we  are  able  to  fix  the  date  of  this  commencing 
autumnal  deposition  in  the  north  at  July  27  or  between  this  and 
the  30th.  If  the  deposition  had  occurred  in  southern  latitudes, 
this  might  produce  N.W.  wind  at  the  sites,  but  then  it  is  to  be 
supposed  that  a  N.W.  ikue  produced  would  be  accompanied  by 
a  falling  barometer,  and  it  would  not  be  preceded  by  increase  of 
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S.W.  The  return  current  from  the  north  is  here  represented  as 
a  low-level  current,  though  a  Bimilar  return  current  was  repre- 
sented as  being,  in  the  spring  season,  an  upper  current.  This  is 
perhaps  quite  consistent.  In  the  spring,  the  increasing  vapour 
becomes  too  much  for  the  existing  temperature  of  the  lower 
atmospheric  strata;  the  supply-stream  to  the  north  being  thus 
below,  the  overflow  proceeds  to  the  south  at  a  high  level.  In  the 
fall  of  the  year,  the  temperature  of  liie  upper  atmospheric  strata 
becomes  too  low  for  the  quantity  of  vapour  existing  there,  the 
supply-stream  therefore  is  strong  in  the  higher  strata,  and  the 
surplus  air  forees  its  way  back  below.  The  supply-stream  which 
is  near  the  earth  will  have  acquired  much  of  the  earth's  motion 
eastward  on  reaching  the  place  of  deposition ;  but  that  at  a  high 
level  would  not  do  so ;  and  therefore  the  air  which  accumulates  in 
the  latitude  of  deposition  would  be  more  likely  to  drift  to  the 
westward  before  acquiring  much  motion  southward. 

In  the  period  August  18-September  4,  there  is  something  re- 
markable both  in  the  correspondence  and  in  the  diversity  of  the  de* 
crement-rate  at  the  two  places.  The  whole  period  is  characteriased 
by  continuous  diminution  of  doud ;  it  is  divisible  into  two  parts, 
distinguished  by  the  different  wind-tendencies.    During  the  first 


Greenwich. 

Date. 

—  •II 

-•07 

August  17. 

•06 

•07 

•07 

•07 

•07 

•07 

•08 

•07 

August  25. 

•09 

•09 

•ao 

*20 

•20 

•20 

,     • 

•20 

•20 

September  4. 

•18 

•17 

part,  including  August  18-26,  the  four  quadrants  for  wind  keep 
nearly  to  the  same  respective  values,  the  N.E.  rising  somewhat, 
however,  during  the  last  four  or  five  days,  and  the  S.W.  falling  on 
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the  last  two.  The  decrement-rate  diuing  the  first  part  of  the 
period  keeps  to  the  same  yalue  at  each  site  respectively,  that  for 
Greenwich  being  '11,  and  that  for  Newport  '07,  whilst  the  rate 
for  dew-point  is  *10.  The  meteorological  progression,  therefore, 
remains  pretty  much  as  it  was  at  the  conclusion  of  the  foregoing 
period,  temperature  declining  in  correspondence  with  the  declina- 
tion of  the  sun.  The  diminution  of  doud  is  not  as  yet  rapid.  In 
the  second  part  of  the  period  the  decrement-rate  increases  at  both 
places,  being  at  Greenwich  *19,  and  at  Newport  '12,  on  the  arerage, 
whilst  for  dew-point  it  is  *13.  The  decrement-rate  for  tempera- 
ture, therefore,  now  keeps  pace  with  that  for  dew-point  at  New- 
port, whilst  at  Greenwich  it  is  much  in  excess  of  that  for  dew- 
point.  Cloud  diminishes  rapidly  during  this  part  of  the  period 
it  falls  to  the  mimmum  on  September  4,  and  this  minimum  is  con- 
siderably below  any  other  in  the  year.  S.W.  declines  rapidly, 
N.E.  increases  rapidly,  and  is  the  prevailing  wind  after  August  81, 
reaching  a  high  maximum  on  September  5.  The  direction  of  wind 
does  not  seem  sufficient  to  account  for  the  decrement  in  tempera- 
ture so  much  exceeding  that  for  dew-point  at  Greenwich.  The 
effect  of  dear  sky  is  now  reversed,  it  tends  to  lower  tempera- 
ture, and  ikU  effect  is  more  marked  at  Ghreenwich  than  at  New- 
port. The  enclosed  thermometer,  which  indicates  the  heat 
received  from  the  sun's  rays  during  the  day,  attains  its  maximum 
reading  on  September  8,  radiation  from  this  thermometer  being 
intercepted  as  well  as  from  the  exposed  thermometer.  Aimotpherie 
temperature  Ms  from  62'''21  on  August  8  to  58^*67  on  Sep- 
tember 8  at  Greenwich,  and  from  61^*37  to  69'''12  at  Newport. 
Atmospheric  pressure  is  at  the  mtunmum  on  September  8,  at  both 
places. 

September  5-October  8  is  a  period  of  daily  increasing  cloud, 
with  the  exception  of  the  two  days  September  16  and  17.  Gon- 
siderable  variations  occur  in  wind  during  this  time,  but  it 
being  an  equinoctial  period,  the  progress  of  temperature  appears 
to  be  governed  mainly  by  the  progress  of  the  sun.  At  the 
commencement  of  the  period  the  N.E.  quadrant  stands  the  highest 
in  the  scale,  and  the  S.W.  the  lowest.  The  values  for  S.W.  in- 
crease during  September  8-October  4;  and  this  quadrant  gains 
the  ascendency  on  September  16,  and  keeps  it  beyond  the  limit 
of  the  period.  The  N.W.  begins  a  period  of  increase  on  Sep- 
tember 80.  At  first,  when  cloud  begins  increasii^,  the  de- 
crement-rate  fioUs  off,  the  high  values  for  N.E.  declining  after 
the  6th ;  but  though  the  rate  falls  off;  this  does  not  fall  lower 
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than  to  '12  at  Greenwich,  and  *10  at  Newport,  the  respectiTe 
meant  for  this  rate  being  '16  and  *12.  The  rate  increaaea  again 
on  the  10th  and  11th,  shortly  after  S.W.  begins  to  rise.     Thia 
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increase  of  rate  proceeds  to  a  high  valae  on  September  19  at 
Greenwich,  and  on  September  28  at  Newport,  and  then  dedinea 
again  to  a  small  extent  after  these  dates,  increase  retoming  on 
the  dOth,  the  daj  on  which  N. W.  begins  to  increase.  The  yalues 
for  doud  rise  above  the  mean  on  the  28th.  It  is  to  be  observed 
that  the  high  rate  of  decrement  at  Greenwich  on  the  19th  is,  con- 
sidering the  difference  in  the  averages,  considerably  exceeded  at 
Newport  on  the  28rd.  Greenwich,  therefore,  shows  the  influence 
of  doad  in  keeping  up  the  temperature  above  what  it  would  be 
with  a  dear  sky  during  the  rapid  progress  of  the  sun  southward. 
A  difference  in  the  effect  of  change  of  wind  is  also  observable,  the 
increase  of  rate  upon  the  increase  of  N.W.  being  by  far  the 
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greoter  ftt  G^reenwich.  Cloud  now  impedes  the  reduction  of  tem- 
perature, dear  sky  haying  accelerated  it  in  the  foregoing  period. 
The  increase  of  doud  results  from  reduction  of  temperature; 
Tapour  decreases,  but  not  so  quickly  as  temperature.  Bain  in- 
creaaes  (with  the  exception  of  three  days)  continually  from  Sepi 
tember  4  until  October  B,  and  October  8  gives  the  mammum  &1X 
for  one  day.  Atmospheric  pressure  sinks  from  the  meurimum  on 
September  3  at  both  places,  to  the  minimum  on  October  4  at  New- 
port, and  October  5  at  Greenwich. 

Cloud  diminishes  during  October  9-20,  and  we  get  high  de- 
crement-rates — much  higher  than  at  the  equinox.    But  although 
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October  20. 
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cloud  diminishes,  it  is  on  the  20th  above  the  mean^  and  on  the 
13th  it  is  considerably  above  the  value  for  September  23.  On 
October  13  the  mcunmum  decrement  occurs  at  Newport ;  and  at 
Ghreenwieh  a  maximum  value  occurs  on  the  12th ;  but  the  decre* 
ment  la  scarcely  so  great  here  as  at  Newport,  though  the  mean 
value  is  highest  at  Gre^iwich.  The  oonditions  of  wind  account 
for  the  rates  being  higher  now  than  they  were  at  the  equinox. 
Winda  from  the  north  side  of  the  compass  are  above  their  mean 
during  October  ^21,  and  they  increase  from  September  29  until 
October  13.  At  the  equinox,  S.W.  is  on  the  increase  and 
northerly  winds  are  conaiderably  below  their  mean  value.  After ' 
^e  18th  the  rates  fall  off,  northerly  winds  lessening  in  frequency ; 
and  the  rate  fiills  off  somewhat  more  at  Newport  than  at  Green- 
wich. Atmospheric  pressure  attains  a  maximum  at  both  places 
on  October  20. 

Clo«d  increases  after  October  20,  and  reaches  as  high  a  point 
as  90  in  100,  having  risen  from  0  in  the  scale  on  September  4  to 
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86  on  October  8,  and  then  fallen  to  67  on  October  20,  then 
rising  to  90  on  November  7.  At  the  latter  part  of  the  preceding 
period,  when  doud  was  diminishing,  the  rates  declined;  they 
continue  to  decline  for  some  days  in  this  period  of  increasing 
doud ;  but  at  Greenwich  the  rate  increases  on  the  last  two  days, 
and  rises  abruptly  above  the  Newport  rate,  though  the  rate  falls 
after  the  21st  at  both  places.  Cloud  probably  &llfl  to  a  lower 
minimum  at  Greenwich  on  the  20th  or  21st  than  at  Newport,  and 
the  amount  of  cloud  then  probably  continues  lower  for  some  days. 
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The  difference  of  rate  is  as  much  as  *09  on  the  25th  and  26th. 
The  rate  begins  to  increase  again  at  Greenwich  on  October  81, 
and  at  Newport  on  November  2,  and  it  increases  rapidly  at  both 
places,  but  more  rapidly  at  Greenwich  than  at  Newport.  An  ex- 
planation of  this  increasing  and  high  rate,  during  a  period  of  high 
and  increasing  values  for  doud,  may  be  found  in  the  changes  of 
wind.  Easterly  winds  increase  and  westerly  winds  decrease  after 
October  22.  The  S.E.  rises  above  its  mean  value  on  October  26, 
and  attains  its  nuunmnm  on  November  3.  N.E.  rises  above  its 
mean  on  November  5,  and  reaches  a  maximum  on  the  12th,  Just 
about  this  last  date  decrement  is  at  a  maximum  at  Newport,  and 
at  Greenwich  the  maaimum  rate  is  attained  on  the  9th.  The 
direction  of  the  wind  seems  to  account  sufficiently  for  the  great 
decrement ;  but  something  more  is  needed  to  account  for  the  rate 
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being  so  much  higher  at  Ghreenwich  than  at  Newport,  and  higher 
than  it  had  been  on  October  18.  We  have  not  the  £Eict8  before 
ns  to  exphiin  this ;  hut  it  is  probable  that  it  depends  upon  the 
N.E.  being  more  prevalent  at  Greenwich  than  at  Newport.  The 
SJW.  is  considerably  below  its  mean  on  November  9th,  and  the 
NJB.  is  above  mean,  but  still  the  S.W.  stands  considerably  higher 
in  the  scale  of  frequency  than  N.E.  does,  at  Newport ;  probably 
N^.  stands  highest  at  Greenwich  on  the  9th.  High  values  for 
N.E.  would  be  likely  to  produce  a  clearer  sky,  moreover ;  and  this 
may  cause  the  sudden  increase  of  rate  at  Greenwich  on  the  6th. 
There  is  in  fact  a  diminution  of  doud  on  the  two  days  8th  and 
9th,  at  Newport. 

The  values  for  doud  remain  almost  stationary  during  Novem- 
ber 8-16,  and  the  decrement-rate  is  stationary  at  Newport  until 
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the  14th.  N.E.  declines  on  the  14th,  and  the  rate  declines.  At 
Greenwich  the  rate  declines  from  the  second  day  of  this  period ; 
and  if  it  be  supposed  that  the  N.E.  is  more  frequent  at  Green- 
wich than  at  Newport  at  this  time,  we  must  then  suppose  that 
the  frequency  diminishes  at  Greenwich  on  the  10th,  instead  of  the 
14th^  as  at  Newport.  The  decrement-rates  are  high  throughout 
this  period,  and  the  maximum  occurs  at  Greenwich ;  N.E.  is  above 
its  mean  throughout.  The  period  includes  November  11 — St. 
Martin's  day.  Greenwich  therefore  shows  "  St.  Martin's  Summer  " 
to  be  remarkable  for  the  most  rapid  decline  of  temperature  that 
occurs  in  the  year.  The  other  characteristics  of  these  "  halcyon 
days"  are  great  cloudiness  of  the  sky,  great  humidity  of  the 
atmosphere,  and  great  stagnation  of  the  atmosphere*.  Bain  is 
exchanged  for  cloudiness  and  humidity;  on  November  11  the 


*  A  fonr-yean*  record  of  the  foroe  of  wind  at  Newport  shows  November  13-22 
to  be  the  ten  days  of  minimmn  foroe ;  and  the  force  fiedls  from  2*30  on  October  22 
to  1*47  on  November  11,  and  to  the  minimum  1*90  on  November  16. 
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fiin  ia  *088  in.,  the  mean  value  being  *090  in. ;  on  October  25 
the  fiill  is  *171  in. ;  and  the  values  diminish  from  this  date  to 
November  8. 

We  come  now  to  a  period  in  which  the  rate  ia  not  only  reduced, 
but  even  reversed ;  decrement  is  exchanged  for  increment.  Incre- 
ment commences  at  Gbeenwich  on  November  26,  and  at  Newport 
on  December  5«  The  shy  is  veiy  clouded  at  this  part  of  the  year, 
the  values  for  doud  ranging  between  90  and  97  during  the  period 
November  16-Deoember  11,  December  11  giving  the  highest 
amount.  Winds  from  the  west  half  of  the  compass  are,  during 
this  period,  by  much  the  most  frequent ;  those  from  the  north, 
south,  and  east  semicircles  coming  in  this  order  of  frequency.  The 
N.W.  and  S.W.  quadrants  interchange,  and  are  generally  nearly 
on  a  par;  the  direction  is  therefore  probably  for  the  most  part 
near  to  the  west  point.  The  main  fact  illustrated  by  the  period 
and  at  both  places  is,  tbat  decrement  becomes  greatly  abated  with 
westerly  winds  and  a  cloudy  sky,  though  the  period  may  be  divided 
into  groups  which  do  not  all  show  variations  in  rate  in  accordance 
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with  the  general  law.    The  highest  +  quantity  for  temperature 
at  Qreenwich  diverges  only  by  two  days  from  a  high  maximuTn 
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for  cloud  on  the  26th ;  and  the  lesBening  of  these  +  quantities  is 
attributable  to  high  and  increasing  values  for  N.W.  The  highest 
+  quantity  at  Newport  anticipates  by  one  day  a  change  from 
N.W.  to  S.W.  during  increasing  cloud.  The  comparatively  rapid 
decrement  at  Greenwich  at  the  close  of  this  period  may  be 
occasioned  by  the  N.W.  continuing  longer  there  than  at  Newport, 
the  sky  consequently  getting  clearer  there,  instead  of  more  cloudy 
as  it  does  at  Newport  after  the  5th.  The  N.W.  prevails  at  Newport 
during  November  24-December  6,  and  is  at  its  maximum  Yslne  on 
November  30-December  2.  There  is  probably  during  this  period  a 
N.W.  blowing  in  the  more  northern  parts  of  the  country,  whilst  a 
S.W.  blows  in  the  more  southern  parts,  the  main  tendency  being 
westerly.  A  great  difference  commences  here  in  the  progression 
of  temperature  at  the  two  places,  decrement  being  considerably 
greater  at  Gh'eenwich  than  at  Newport  during  several  weeks  after 
the  beginning  of  December.  Atmospheric  pressure  is  at  a  maxi- 
mum on  December  9  at  Newport,  and  on  9-10  at  Greenwich ; 
this  nu^Tinrnm  may  be  the  effect  of  a  current  from  the  north  side 
of  west  meeting  another  proceeding  from  the  south  side  of  west 
at  a  line  between  the  two  places.  S.E.  Increases  after  the  8rd, 
and  N.E.  after  the  16th  of  December.  The  maaimum  degree  of 
humidity  occurs  on  December  8. 

During  a  great  part  of  the  period  December  12- January  10, 
N.W.  and  S.W.  are  still  the  prevailing  winds  alternately;  but 
they  each  stand  considerably  lower  in  the  scale  than  they  did  in 
the  preceding  period,  and  N.E.  stands  much  higher.  Wesetrly 
winds  stand  much  lower,  and  northerly  winds  stand  much  higher. 
It  may  be  inferred  that  these  N.W.  winds  are  generally  near  to  the 
north  point,  instead  of  near  to  the  west  point  as  before.  After 
December  11,  cloud  diminishes  until  December  28 ;  and  after  the 
28th,  doud  increases  for  the  rest  of  the  period,  but  not  reaching 
so  high  a  point  in  this  period  as  on  December  11  by  a  good  deal. 
The  decrement-rate  increases  at  both  places  until  the  shortest  day ; 
and  on  some  days  the  decrement  is  as  great  at  Newport,  or  nearly 
so,  as  at  Ghreenwich,  where  the  rate  is  more  variable.  The  sun 
may  now  be  considered  to  be  stationary.  On  the  21st,  doud  is 
decreasing,  N.W.  prevails,  and  is  rising,  and  is  considerably 
above  its  mean;  N.E.  is  rising  and  above  its  meem;  northerly 
winds  are,  of  course,  rising  and  above  their  mean.  These  conditions 
of  doud  and  wind  account  for  a  high  rate,  and,  when  compared 
with  the  conditions  that  obtained  at  the  end  of  November  and 
beginning  of  Dec^nber,  which  raised  temperature  remarkably. 
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tHej  are  sufficient  perhaps  to  account  for  the  great  decrement  that 
18  now  noted.  After  December  20  the  rates  decline ;  and  this  may 
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be  attributed,  in  some  measure  at  least,  to  the  fact  that  tempera- 
ture baa  at  this  date  descended  from  its  previous  abnormal  eleya- 
tion ;  but,  at  the  same  time,  both  N.W.  and  K.E.  increase  with 
lessened  rapidity.  On  December  28  a  considerable  diminution  of 
rate  may  be  obserred,  and  on  this  day  northerly  winds  begin  to 
dediaOi  N.E.  declining  on  the  26th,  S.  and  S.E.  risiag ;  and  on 
the  29th  doud  begins  to  increase.  Decrement  subsides  to  0  on 
January  6  at  Newport,  and  on  January  10  at  Oreenwich ;  doud 
is  now  on  the  increase ;  the  8.W.  gains  the  ascendency  on  the 
6th,  and  temperature  increases  at  Newport  on  the  6th.  At 
Oreenwich,  January  9  and  10  giye  the  mnmimmm.  There  is  a  great 
difference  in  the  rate  as  shown  for  Oreenwich  and  as  shown  for 
Newport  in  this  period.  The  difference  of  temperature  at  the 
two  sites  on  December  2  is  only  OP'28,  and  on  January  10  it  ia 
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3^12.  This  may  arise  firom  the  sky  being  clearer  at  Qreenwich ; 
but  there  is  an  additional  reason  now  for  the  rate  being  higher  at 
€hreenwichy  after  the  first  few  days  at  least.  A  line  drawn  firom 
the  north  of  North  Britain  to  Greenwich  would  proceed  firom  a 
point  between  N.  and  N.W.,  and  a  line  drawn  parallel  to  this ' 
through  Newport  would  pass  along  the  Irish  Channel  and  the 
Atlantic.  This  maj  account  for  the  Greenwich  rate  exceeding  the 
high  Newport  rate  during  the  time  of  the  N.W.  preponderance 
in  this  period.  The  greatest  difference  occurs  on  January  2-8 ; 
and  the  N.W.y  whilst  fidling,  still  equals  the  S.W.  (which  is 
beginmng  to  rise)  on  the  4th.  The  N.W.  rises  above  S.W.  on 
December  19,  and  on  this  day  the  difference  begins  increasing. 
The  S.  W.  preponderates  on  January  5 ;  but  N.E.  rises  at  this  time 
as  well  as  S.W.,  S.W.  and  N.E.  being  now  the  two  most  preva- 
lent winds  instead  of  S.W.  and  N.W.  Under  these  circumstances 
there  is  a  strong  probability  that  N.W.  is  exchanged  for  N.E.  at 
Greenwich,  instead  of  for  S.W.  as  at  Newport ;  or  at  any  rate  it 
is  probable  that  N.E.  is  mare  preyafling,  and  S.W.  leis  prevailing 
than  they  are  at  Newport.  This  would  fiilly  account  for  decre- 
ment being  great  at  Greenwich  on  January  6  whilst  increment 
occurs  at  Newport. 

When  the  cause  of  a  known  occurrence  is  not  declared  and 
cannot  for  the  time  be  ascertained,  it  is  warrantable  perhaps  to 
offer  an  explanation  founded  on  hypothesis. 
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SUNDBY  NOTES. 


Barometer-SealeB. 

In  the  course  of  an  examination  into  certain  apparent  anomalies 
presented  by  a  comparison  of  observations  with  the  English  and 
metrical  scaJes,  I  have  discovered  that  a  serious  error  exists  in 
barometers  furnished  with  both  scales  as  usually  constructed  in 
this  country.  The  same  results  have  been  simultaneously  and 
independently  arrived  at  by  Mr.  W.  Mathews  of  Birmingham ; 
and  that  gentleman  has  alreadv  communicated  them  to  the  'Philo- 
sophical Magazine '  and  to  tbe  '  Alpine  Journal '  for  December ; 
but  I  venture  to  think  that  the  subject  is  of  sufficient  importance 
to  meteorologists  and  travellers  to  render  still  wider  publicity 
desirable. 

It  appears  to  be  the  ordinary  practice  of  instrument-makers, 
when  constructing  a  barometer  with  the  English  and  French 
scales,  to  turn  to  the  tables  for  the  conversion  of  inches  into 
millimetres,  or  vice  versdy  and  assume  that  the  equivalents  there 
found  are  to  be  implicitly  adopted.  I  am  far  from  blaming  them 
for  this  assumption,  but  merely  wish  to  show  that  it  must  in 
future  cease  to  be  acted  on.  An  examination  into  the  data  on 
which  these  tables  are  constructed  shows  that  they  merely  profess 
to  give  the  equivalent  of  English  inches  at  the  standard  tempera- 
ture of  the  yard  (62^  F.),  in  millimetres  at  the  standard  temperature 
of  the  metre  (0°  C.  or  32°  F.) .  Hence  the  reading  of  the  metrical 
scale  of  a  barometer  corresponding  to  any  given  number  of  inches 
should  be  the  tabular  equivalent  less  a  correction  for  the  expansion 
of  the  scale  between  the  respective  standard  tenweratures  (0°  C.  and 
62°  F.),  or  through  a  range  of  SOP  F.  (16°-67  Cf.). 

It  will  be  at  once  apparent  that,  at  the  same  pressure,  the 
amount  of  this  correction  will  be  constant,  whatever  be  the  tem- 
perature common  to  the  two  scales. 

An  example  will  render  my  meaning  clearer. 

Let  the  barometer-reading  on  the  English  scale  be  31  inches, 
the  equivalent  of  which  in  the  tables  is  787 '39  millimetres,  based 
on  the  assumption  that  the  temperatures  of  the  scales  are  respec- 
tively 62°  and  32°  F.  If  the  attached  thermometer  indicate  62% 
it  is  clear  that  the  requisite  condition  is  not  realized  in  the  case 
of  tbe  metrical  scale,  which  must  therefore  be  corrected. 

Let  A  be  the  linear  expansion  of  brass  for  1°  C. — *0000I8782,  B 
the  metrical  reading=5787'39mm.,  and  t  the  temperature = 62°  F. 
or  16°-67  C.  Then  AB x ^=-000018782 x 78739 x  16*67=0-247 
mm.  will  be  the  amount  to  be  deducted  from  the  reading  of  the 
metrical  scale  equivalent  to  31  inches,  as  given  in  the  table,  in 
order  to  bring  it  to  the  same  temperature  as  the  English  one. 

Unless  this  be  done,  a  discrepancy  must  always  become  apparent 
in  the  reduced  readings  of  the  two  scales.  For  instance,  in  the 
case  of  a  mountain  barometer  by  one  of  our  leading  makers  now 
in  my  possession,  I  find  761*99  millimetres  are  made  to  correspond 
(following  the  authority  of  the  tables)  to  30  inches.    If  the  tem- 
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peratnre  of  the  attached  thermometer  be  62°  F.,  the  respective 
readings  reduced  to  the  fireezing-point  become  30—0*0903= 
29-910 inches  at  the  standard  temperature  (62° F.),  761-99— 205 
=759-94  millimetres  at  the  standard  temperature  0°  C.  (32®  F.). 
Turning  to  the  tables  for  the  comparison  of  the  scales,  we  find 
that  29-910  inches  at  62°  F.  are  equivalent  to  759*70  millimetres 
at  (f  C,  instead  of  759*94  as  above.  If  the  barometer  were 
properly  constructed,  we  ought  to  have  read  761*76  millimetres 
as  corresponding  to  80  inches,  and  the  figures  reduced  to  the 
freezing-point  would  be  30— 0*090 =29*910  standard  inches, 
761-75— 2*06=769-70  standard  millimdtres,— a  result  which 
corresponds  with  the  figures  of  the  tables. 
For  practical  purposes  the  case  may  be  briefly  put  as  follows : — 
At  the  respective  standard  temperatures  1  inch =25*39954  mm., 
or  25-4  mm.  nearly.  At  62°  F.,  and  therefore  at  every  other  tem- 
perature common  to  the  two  scales,  1  inch=25'4  mm.  (1— 30a) 
where  a  is  the  coefficient  of  dilatation  of  brass  for  1°  F.= 
-0000104344. 

1  inch  =:25*4— -008  mm. 
«26'392  mm. 

Therefore,  at  the  standard  temperatures^ 

30  incheB=  25-4  mm.  x  30 

beb762  mm.,  as  in  the  tables. 

At  a  common  temperature, 

30  inches= 7620— -008  mm.  x30 
=7620- -240  mm. 
=761*760  mm. 

In  practice  this  is  sufficiently  near  the  mark ;  but  if  greater 
accuracy  be  required,  the  followmg  figures  may  be  adopted  as  the 
respective  equivalents  of  an  inch  and  a  millimetre  at  all  common 
temperatures : — 

1  inch  =25*3916  millimetres. 

1  millimetres  0*0393831  inch. 

The  following  Tables  are  constructed  on  this  basis : — 
Table  I. 


Incheo. 

Millim^tree. 

Inchee. 

MillimMres. 

32 

sss 

812*5312 

10 

as 

253-9160 

31 

s= 

787-1396 

9 

=    . 

228*5244 

80 

= 

761-7480 

8 

=s 

203*1328 

29 

ss 

736*3564 

7 

ss 

177*7412 

28 

s 

710-9648 

6 

= 

152*3496 

27 

as 

685*5732 

5 

ss 

126-9580 

26 

s 

6601816 

4 

-= 

101*5664 

25 

=s 

634*7900 

3 

= 

76*1748 

20 

3S 

507*8320 

2 

a 

50*7832 

15 

= 

380*8740 

1 

ss 

25*3916 
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Table  II. 


Inches. 
1-575324 
1181493 
0-787662 
0-393831 
0-3644479 
0-3150648 
0-2756817 
0-2362986 
01969156 
01575324 
0-1181493 
00787662 
00393831 


In  concluBion,  I  would  not  be  taken  to  assert  that  aU  our  Engheh 
double-scale  barometers  are  defective  in  the  point  in  question ;  but 
I  believe  that  the  mistake  is  very  general,  and  that  in  many  farst- 
class  standard  instruments,  furnished  with  the  metrical  as  well  as 
the  English  scales,  it  has  not  been  avoided.  ^       ,  . , 

The  Tables  to  which  I  have  throughout  referred  are  those 
pubHshed  by  the  Smithsonian  Institution,  Washington,  amongst 
their  "  Miscellaneous  Collections,"  and  under  the  able  editoralup 
of  Professor  A.  Ghuyot ;  second  edition,  Washington,  1858. — ± .  iJ . 
TucKETT,  in  the  *  Beader'  Dec.  10,  1864. 


illimdtra 

}. 

Inches. 

Millim^t 

800 

31-50648 

40 

700 

— 

27-56817 

30 

600 

—. 

23-62986 

20 

500 

= 

19-69155 

10 

400 

-s 

15-75324 

9 

300 

s 

11-81493 

8 

200 

s 

7-87662 

7 

100 

— 

3-93831 

6 

90 

— 

3-544479 

5 

80 

-s 

3150648 

4 

70 

s 

2-756817 

3 

60 

— 

2-362986 

2 

50 

s 

1-969155 

1 

To  J.  GlaUher,  Esq.,  F.E.8. 


Eoyal  Observatory,  Greenwich, 
London,  S.B.,  1865,  October  13. 

My  deae  Sib,— Being  in  the  Trafalgar  Eoad,  East  Greenwich, 
yesterday  evening,  your  son  and  I  observed,  at  7*"  27"  a  brilliant 
meteor,  which  we  agreed  at  least  equalled  the  planet  Jupiter  in 
brightness.  I  saw  it  first  at  a  point  about  5°  to  tne  east  of  a  Ursae 
Majoris,  whence  its  course  was  visible  for  about  20°,  when  it  dis- 
appeared 2°  or  3°  north  of  Capella.  The  time  of  visibility  was 
from  2  to  3  seconds.  Mr.  J.  E.  W.  GHaisher  thought  tbe  colour 
was  greenish.  Neither  of  us  remarked  anything  of  a  train  or 
sparks.  It  will  be  noticed  that  the  meteor  was  very  low  in  the 
heavens.  But,  being  so  early  in  the  evening,  it  is  likely  that  it 
was  also  seen  by  other  persons. — W.  T.  Lynn. 
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The  names  of  Three  Candidates  for  adnussion  into  the  Society 
were  read. 


ex.  Trarnlation  of  tome  Bmnarks  by  Prqfe99or  Wolf  on  Professor 
Lamonfs  JPaper  on  the  Ten-year  Period  of  the  Magnetic  Varia- 
tion and  of  the  Solar  Spots.    By  W.  T.  LraK,  Esq.,  B.A. 

HxBB  Lajcokt,  after  communicating  the  yaluable  series  that  have 
been  obtained  for  the  magnetic  declination  variation  in  Petersburg 
Eatherinenburg,  Nertschin8k,and  Barnaul  (series  which  I  received 
a  short  time  since  in  still  greater  extent  through  the  kindness  of 
Herr  Kupffer,  and  purpose  shortly  to  exhibit  in  the  former  manner 
by  formuhe),  and  collecting  them  for  comparison  with  the  known 
aeries  of  Munich,  Hobarton,  Toronto,  and  St.  Helena,  continues, 
"The  turning-points  determined  with  certainty  are  now  as 
follows : — 

Maxima:  1786-5;  18170;  18290;  1837  6;  1848  8;  1869-6. 

Minima  :  1823 3 ;  18430  ;  18660. 
Toii  HI.  » 


46 


PBOOESDIKGS — THE  MBTSOBOLOGIOAL  80CIBTT. 


[1866. 


And  if  we  assume  the  length  of  the  period  to  be,  as  I  h^ve  de- 
termined it,  10-48  years,  and  start  from  1786*5  as  initial  point,  we 
shall  have  the  following  residual  errors : — 

Maxima:  0  0,  +04,  4-l'6,  +11,  -OS,  OK). 
Minima  :  -OS,  +08,  -OT. 

«  Herr  Wolf  has,  in  Poggendorff's  '  Annals '  (for  May  1863), 
repeatedly  asserted  that  the  period  should  be  assumed  at  11*11 
years,  which  would  leave  the  following  residual  errors : — 

Maidma:  00,  +2*8,  +1*9,  +4*6,  -4*4,  -4*8. 
Minima  :  —20,  -4*6,  —8*7. 

"  It  is  evident  that  it  is  quite  impossible  to  satisfy  the  observa- 
tions by  a  period  of  11*11  years ;  and  this  is  also  the  conclusion 
to  which  the  careful  investigation  of  Mr.  Sabine  (Magnetical  and 
Meteorological  Observations  at  St.  Helena,  vol.  iL  p.  126)  has 
conducted  him.'* 

Now,  without  mentioning  some  small  errors  of  calculation  in 
the  formation  of  the  above  series  of  errors,  and  passing  over  also 
the  quotation  from  Sabine,  which  appears  to  me  irrelevant  to  the 
point  in  question,  I  must  claim  permission  to  make  some  remarks 
upon  this  passage.  In  the  first  place,  I  must  still  maintain  the 
accuracy  of  the  epochs  established  by  me,  partly  in  my  communica- 
tions, partly  in  Poggendorff's  ^  Annals : ' 

Maxima :  1787*2  ;  1817*5  ;  1829*7  ;  1837*7  ;  18489 ;  1860*0. 
Minima  :  1828*8  ;  1844*2  ;  1856*3, 

whilst  I  cannot  understand  what  right  Herr  Lament  has  to  trans- 
form them  in  that  manner :  for  example,  I  do  not  see  how  it  can 
be  inferred  from  the  very  regular  run  of  the  existing  variation- 
series. 


1854. 

1855. 

1856. 

1857. 

1858. 

Munich 

Pra^e  

Chnstiaiia... 
Petersburg... 

7*56 
6-8i 
6'oo 
6-55 

7*33 
641 
S*i6 
615 

7-08 
5-96 
602 
5-60 

7-64 
6-95 

6*19 

933 

7-41 

rss 

that  the  minimum  placed  by  me  at  1856*8  can  be  arbitrarily 
transferred  to  1855*0,  or  to  the  mid-time  between  1854  and  1855, 
and  similarly  in  other  cases.  In  the  second  place,  it  is  undoubtedly 
correct  that  I  maintained  (which  I  must  still  continue  to  do)  the 
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same  mean  period  of  11*11  years  for  the  magnetic  variation  as 
that  obtained  for  the  solar  spots ;  but  as  Herr  Lament,  who  ex- 
presses himself  as  if  he  had  read  my  publications  with  very  especial 
attention,  should  well  know,  not  because  individual  differences, 
referred  to  a  connected  series  of  epochs  like  the  above,  become 
smaller  than  for  a  period  of  somewhat  different  length,  but 
principally  for  this  reason,  that  in  regard  both  to  solar  spots  and 
magnetic  variations,  as  the  established  times  for  the  former. 

Maxima:  1788*5;  18168;  1829*5;  1837*2;  1848*6;  1860*2. 
Minima  :  1823*2  ;  1844*0 ;  1856*2, 

compared  with  the  above  variation-epochs,  satisfactorily  show,  the 
true  epochs  vary  in  the  same  manner  with  reference  to  the  mean 
epochs.  Had  Herr  Lament,  as  he  shoidd  have  done,  taken  the 
differences  between  the  mutually  corresponding  epochs,  he  would 
have  found  for  the 

Maxima:  —1*3;  0*7;  0*2;  0*5;  0*3;  -0*2. 
Minima:  0*6;  0*2;  01; 

and  these  differences,  which  may  be  considered  as  evanescent 
when  referred  to  the  limits  of  error  fixed  by  me,  would  then  have 
well  borne  comparison  with  his.  This  may,  however,  pass ;  but 
when  Herr  Lament  continues, ''  "With  the  view  of  proving  that  the 
magnetic  period  of  10*43  years  is  inadmissible,  Herr  Wolf  relies 
upon  this,  that,  according  to  the  London  observations,  a  minimum 
took  place  in  the  year  1796,  whereas,  if  that  period  was  correct, 
a  TinLTimnin  should  then  have  occurred.  Now  G-ilpin's  observa- 
tions give  the  following  numbers  for  the  11  years  from  1795  to 
1805:— 

7'-6,  8*0,  7'*9,  7'-6,  7'*8,  7'1,  8'0,  8'-2,  8'*2,  9'-2,  8'*6,  8'*6. 

How,  from  these  numbers,  a  maximum  *  could  be  perceived  in  the 
year  1796  I  cannot,  for  my  own  part,  imagine ;  they  show,  in  fact, 
no  period  at  all,  which  is  quite  intelligible  if  we  reflect  that  a 
needle  placed  upon  a  point  was  employed,  the  sensitiveness  of 
which  was  so  small  that,  according  to  Gilpin's  express  declaration, 
the  casual  deviations  might  amount  to  from  8  to  10  minutes,  or 
even  more." 

1  must  decidedly  object  to  such  a  conclusion  being  drawn  from 
my  notice  in  Poggendorff ;  for  I  said  there,  in  reference  to  a  Table 

*  He  Bhould  faaye  said  a  minimum. 
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including  the  jean  1749-1860,  in  which  I  had  communicated  for 
1786-1788  the  Paris  yariations 

140,  161, 18-6, 

and  for  1789-1805  the  London  variations 

12-6?  14-8 P  12-3?  8-9?  84  8-8?  76?  80?  8-3?  74? 
7-6?  71?  7-7?  8-6?  9*2?  8-5?  87?, 

that  the  real  point  in  dispute  between  Herr  Lament  and  mjself 
consisted  in  this,  that  he  assumed  between  1786  and  1860  seven 
periods  of  nearly  equal  length,  whilst  I  must  insist  upon  it  that 
during  that  time  only  six  periods  had  ebipsed  of  sensibly  different 
lengths,  and  then  continued,  **  There  are  in  the  solar  spots,  as 
my  Table  shows,  according  to  the  observations  of  Staudacher, 
Flaugergues,  &c.,  certainly  only  six  periods,  and  the  magnetic 
variations,  so  far  as  they  are  known,  agree  quite  clearly  therewith. 
But  if,  with  Herr  Lamont,  seven  periods  be  assumed,  we  have  to 
fix  a  magnetic  minimum  at  1791'8,  and  a  maTimum  at  1796*5, 
which  would  be  in  complete  contradiction  with  the  London  ob- 
servations, and  abo  totdly  opposed  to  the  parallelism,  in  other 
respects  so  clearly  expressed,  with  the  solar  spots."  Now  why 
should  Herr  Lamont,  if  he  wished  to  contest  my  view  in  good 
faith,  not  only  have  passed  over  the  principal  point,  but  omitted 
from  the  years  1789-1794  the  first  half  of  the  London  observations, 
which  connect  themselves  quite  distinctly  with  the  Paris  varia- 
tions, and  not  have  spoken  at  all  of  his  untenable  TniTiimnm  of 
1791 P  He  has  therefore  placed  himself  upon  ground  on  which 
anything  like  friendly  discussion  becomes  impossible,  and  on 
which  I  must  decline  to  follow  him  further.  I  confine  myself 
therefore  now,  in  conclusion,  to  pointing  out  that  Herr  Lamont, 
in  the  sequel  of  his  paper,  criticises  the  epochs  established  by  me 
from  the  observations  of  Staudacher,  Zucconi,  Flaugergues,  &c., 
of  the  more  ancient  solar-spot  maxima  and  minima,  in  a  manner 
which  it  woiild  not  be  difficult  to  refute,  and  pretends  to  have 
found  in  Schwabe's  series  of  observations  the  regular  periodicity 
of  the  solar  spots  expressed  in  the  most  determinate  manner.  Am 
the  latter  series  gives  the 


M'n.Tinin.. 

MiniiDik 

1828      ^ 

1888 

_      9 

10 

1887     ,, 

1843 

11 

13 

1848     ,„ 

1866 

12 

1860 

Mean 

11-6 

Mean 10-7 
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and  therefore  in  the  mean  of  these  means  again  only  the  worthless 
period  11*1,  and  assigns  periods  which  disagree  with  the  mean 
period  to  the  amount  of  two  years,  it  would  have  appeared  to  me 
more  consistent  if  Herr  Lament  had  rejected  it  also,  instead  of 
desiring  hy  its  means  to  contest  my  consistent  results,  and  to  save 
his  period  of  10*4>  years.  I  myself  of  course  can  only  rejoice  that 
I  succeeded,  eyen  in  1852,  with  the  help  of  the  records  of  observers 
who  ''had  neither  a  determinate  method  in  view,  nor  proposed  to 
themselves  a  definite  purpose,  nor  were  possessed  of  sufficient 
optical  assistance,'*  in  obtaining  results  which  have  been  continually 
confirmed  as  well  by  the  old  observations  hitherto  found,  and  the 
new  more  recently  instituted,  as  by  the  discovery  of  the  parallelism, 
evident  to  everyone,  in  the  frequency  of  solar  spots  and  auror» ; 
and  this  pleasure  may  comfort  me  for  the  courtesy  to  me  with 
which  Herr  Lament  says,  ''  It  may  easily  be  foreseen  that  Herr 
Wolf,  in  spite  of  vehement  assertion,  and  confident  and  oft-repeated 
publication  of  his  results,  will  meet  with  but  trifling  success.  Of 
the  few  writers  who  mention  the  '  eleven-year '  period  of  solar 
spots,  certainly  not  one  has  read  his  publications  with  attention," 
— ^particularly  as  amongst  these  few  writers  appear  the  names  of 
Herschel,  Carrington,  Gbutier,  Littrow,  Winnecke,  Secchi,  Han- 
steen,  Buys-Ballot,  Hirsch,  &c.,  who  will  doubtless  find  an  oppor- 
tunity of  thanking  Herr  Lament  personally  for  his  compliment ; 
and  the  venerable  Schwabe  has  written  to  me  quite  lately: — 
"  Although  I  am  only  an  amateur,  and  neither  mathematician  nor 
astronomer  by  profession,  I  am  nevertheless  convinced  that  you 
are  pursuing  the  only  right  way  to  establish  the  period  of  the 
solar  spots,  and  that  you  in  your  labours,  and  this  with  me*!  has 
especial  weight,  keep  yourself  free  from  prepossession  lond.with- 
ont  preconceived  opinions ; "  he  has  moreover  very  recently  stated, 
in  the  '  Astronomische  Nachrichten,'  that  he  regards  my  period  of 
11^  years  as  a  rectification  of  his  provisional  period  of  10  years. 


CXI.  De^erifiitm  qf  a  New  Anemometer  far  Self-regietering  the 
Freeeure,  Vehdttf,  and  Direction  of  the  Wind,  By  C.  O.  P. 
Catob,  Esq.,  M.A. 

Ths  object  of  this  instrument  is  to  obtain,  by  the  wind  acting  on 
one  surface  only,  a  daily  register  of  its  pressure  in  pounds  on  an 
area  of  a  square  foot,  and  the  total  daily  horizontal  motion  of  the 
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air  in  twenty-four  hours,  or  any  other  given  time,  and  thence  its 
hourly  velocity. 

The  surface  upon  which  the  wind  acts,  or  the  '*  pressure-plate," 
is  the  base  of  a  cone,  whose  axis  is  horizontal,  and  the  area  of 
the  base  equal  to  one  square  foot,  the  object  of  the  cone  at  the 
back  of  the  pressure-plate  being  that  there  shaU  be  as  little 
resistance  as  possible  to  the  plate  being  pressed  through  the  air 
by  the  wind,  and  to  neutralize  the  effect  of  a  vacuum  being 
formed  behind  it.  The  plate  is  kept  opposite  and  at  right  angles 
to  the  direction  of  the  wind  by  a  vane,  and  by  means  of  this  the 
direction  of  the  wind  is  also  registered*. 

The  plate  is  attached  to  the  end  of  a  horizontal  bar,  and,  with  it, 
is  moved  to  and  fro,  the  bar  working  on  friction-roUers,  and 
resting  on  two  strong  supporting  arms. 

These  are  the  only  parts  of  the  instrument  which  are  out-of- 
doors  or  exposed  to  the  weather.  A  short  length  of  chain  is 
attached  to  about  the  centre  of  the  horizontal  bar  between  the 
two  supporting  arms ;  it  passes  over  a  pidley,  and  is  then  fastened 
to  a  cord  which  goes  down  through  a  vertical  tube,  as  a  con- 
nexion with  the  rest  of  the  instrument,  the  whole  of  which  is 
below,  inside  the  building  on  which  the  anemometer  is  fixed,  and 
therefore  effectually  protected  firom  the  weather. 

JPrM9wre, — We  now  come  to  those  parts  within  the  building 
which  are  designed  inmiediately  to  measure  the  pressure,  mean 
pressure,  and  velocity.  And  first  in  respect  to  pre$9ure.  The 
prstsure  of  the  wind  is  measured  by  means  of  two  curved  levers 
of  equal  length  acting  against  one  another,  their  motion  being  in 
a  vertical  plane,  and  their  curved  edges  rolling  one  against  the 
other  -,  at  one  end  of  the  upper  lever  is  fastened  a  fixed  weight, 
and  to  the  opposite  end  of  the  under  one  is  attached  the  above- 
mentioned  cord  at  the  lower  extremity  of  the  vertical  tube ;  the 
other  ends  respectively  of  the  two  levers  work  on  pivots,  and 
round  these  they  revolve  through  a  small  angle,  when  set  in  mo- 
tion by  the  wind.  When  there  is  a  calm,  their  point  of  contact 
is  at  the  fixed  weight,  and  so  in  this  case  the  length  of  arm  from 
the  fulcrum  to  the  point  where  the  wind-force  or  the  cord  is 
applied,  is  the  whole  length  of  the  lever,  and  the  length  of  arm  at 
the  weight  end  is  zero,  because  the  weight  is  at  the  fulcrum,  and 
therefore  a  very  small  pressure  of  wind  on  the  pressure-plate,  or, 
which  is  the  same  thing,  a  very  small  force  applied  at  the  cord-end 

*  For  Hbu  purpose  a  oouple  of  £uib  can  be  applied,  if  required  or  thought 
preferable,  to  the  vane,  or  one  Bubetitnted  for  the  other  at  pleaeore. 
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of  the  under  lever,  will  move  that  end  of  it  through  an  appreciable 
space ;  and  it  will  be  seen  that  as  the  wind  presses  with  more  and 
more  force  aginst  the  plate,  it  causes  the  cord  to  lift  up  the  levers 
through  a  greater  and  greater  space,  and  their  point  of  contact  to 
move  more  and  more  towards  the  cord  or  power^end,  and  so  the 
length  of  arm  at  the  power-end  becomes  shorter,  as  that  at  the 
weight-end  becomes  longer,  and  of  course  requiring  so  much 
greater  pressure  of  wind  applied  at  the  pressure-plate,  or,  which 
is  the  same  thing,  requiring  so  much  greater  force  applied  at  the 
cordr<end  of  the  under  lever,  to  lift  it  further  up ;  and  in  every 
case,  when  the  wind  subsides,  the  levers  return  of  their  own 
aceord  to  the  zero-point,  or  their  original  position.  To  the  cord- 
end  of  the  under  lever  is  also  attached  a  line,  which  is  made  to 
cany  a  pencil  to  and  &o  along  a  cylinder  in  the  direction  of  its 
axis,  as  the  levers  are  moved  up  and  down.  This  cylinder  is  made 
to  revolve  roimd  its  axis  at  a  regular  rate  by  a  driving-dock  once 
in  twenty-four  hours,  and  therefore  the  pencil  will  trace  on  a 
paper  rolled  round  the  cylinder,  a  curve  of  the  pressmre  of  the 
wind  for  the  twenty-four  hours. 

Mean  Pressure  and  Velocity* — ^We  now  come  to  mean  pressure 
and  velocUy^  or  the  daily  horizontal  motion  of  the  air  in  miles, 
which  must  be  considered  at  one  and  the  same  time.  These 
results  are  designed  to  be  shown  by  a  dock,  which,  to  distinguish 
it  fiom  the  cylinder-driving-clock,  is  called  the  ''  gaining-clock." 
Another  line  is  also  attached  to  the  same  end  of  the  under  lever 
as  the  line  which  is  made  to  carry  the  pencil,  and,  after  passing 
round  a  pulley  and  a  spiral,  passes  into  the  "  gaining-clock,*'  and 
is  connected  with  its  regulator ;  and  it  is  so  arranged  that  as  the 
wind  blows  more  or  less  strongly,  this  line  draws  the  regulator 
so  much  more  or  less  towards  the  "  fast "  end,  and  so  alters  the 
rate  of  gaining  of  this  dock ;  there  is  a  little  weight  as  a  counter- 
poise which  draws  the  regulator  back  towards  the  "  slow  *'  end, 
as  the  vnnd  abates.  This  dock  is  made  with  the  regulator  having 
so  large  a  range  that  it  will  gain  as  much  as  what  in  an  ordinary 
dock  would  be  nearly  two  hours  (or  in  this  case  nearly  two  revo- 
lutions of  the  long  hand)  in  twenty-four  hours,  if  the  regulator 
were  to  remain  at  the  extreme  "  fiut "  end  during  that  time ;  and 
it  will  go  at  a  r^;ular  rate  and  true  time,  if  and  whenever  the 
regulator  is  at  the  extreme  '^  slow  "  end :  and  the  instrument  is  so 
arranged  that,  whenever  there  is  a  calm,  the  regulator  is  at  the 
^  slow  "  end,  and  therefore  the  dock  will  go  true  time,  and  as 
the  wind  blows  more  or  less,  the  clock  gains  more  or  less.    The 
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face  of  this  clock  is  graduated  into  diviBions  on  two  circles ;  those 
on  the  inner  one  representing  mean  pressure  in  pounds,  and  those 
on  the  outer  one,  miles  or  velocity.  So,  if  the  hands  are  set  at  what 
would  be  "  12  "  in  any  ordinary  clock,  or  in  this  case  at  zero,  at  a 
fixed  time  every  day,  say  at  9  a.m.,  then,  supposing  it  to  have  been 
a  perfect  calm  for  the  next  twenty-four  hours,  the  long-hand  will, 
by  9  a.m.  next  day,  have  made  just  twenty-four  revolutions  and  no 
more,  or  it  will  be  found  at  the  zero,  which  will  of  course  show  a  mean 
pressure  of  0*0  lb.,  and  the  horizontal  motion  will  also  be  0,  f.  e, 
zero ;  this,  however,  rarely  if  ever  occurs ;  and  supposing  there  to 
have  been  wind,  then,  wherever  the  long  hand  (besides  having 
made  twenty-four  revolutions)  is  found  at  the  end  of  twenty-four 
hours,  or  at  9  a.m.  next  day,  there  will  be  found  on  the  inner 
circle  the  figures  representing  the  eaaet  mean  pressure  for  those 
twenty- four  hours,  and  on  tbe  outer  circle  the  figures  represen- 
ting the  total  horizontal  motion  of  the  air  in  miles.  For  example, 
if  we  find  at  the  end  of  twenty-four  hours  that  the  long  hand, 
besides  making  twenty-four  revolutions,  has  reached  a  point  on 
the  inner  circle  marked  '*0'12,"  it  will  show  that  the  wind  haa 
during  that  time  blown  with  a  mean  pressure  of  0*12  lb. ;  and  we 
find  that  the  point  reached  on  the  outer  circle  is  marked  120,  that 
will  show  that  the  horizontal  motion  of  the  air  in  the  same  time 
has  been  120  miles,  or  that  there  has  been  an  average  hourly  velo- 
city of  five  miles.  [It  is  evident  tbat  this  clock  is  of  no  use  as  a 
time-piece,  when  attached  to  the  anemometer.] 

J)irecti(m,-rWe  now  come  to  the  subject  of  tbe  MreeHan  qfthe 
wind.  The  curve  of  the  directum  of  tbe  wind  is  obtained  by  a 
pencil,  in  the  form  of  a  thread,  round  a  small  revolving  drum, 
which  is  connected  with  the  above-mentioned  vertical  tube,  which 
always  revolves  with  the  wind  as  its  direction  changes,  as  in  the 
anemometer  now  in  use  at  the  Kew  Observatory.  This  curve  is 
traced  on  the  same  paper  as  the  pressure-curve,  the  straight  lines 
representing  the  hours  of  the  day  answering  for  both  curves. 

Advantages — ^It  remains  to  consider  the  peculiar  advantages  of 
this  instrument.     The  advantages  which  this  instrument  has  over  -^'i 

other  anemometers  in  general  now  in  use,  are  the  combination  of 
pressure  and  velocity,  the  wind  acting  on  one  surface  only ;  and 
over  other  jpr^^mre-anemometers,  that  the  only  parts  out-of-doors 
and  exposed  to  the  weather  are  the  pressure-plate  and  vane,  all  the 
rest  of  the  instrument  comprising  all  the  working  apparatus,  and  the 
levers,  which  are  the  resistance  to  the  force  of  the  wind,  being 
inside  the  building,  and  protected  from  the  weather ;  whereas  the 
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springB  which  are  the  resisfcance  to  the  force  of  the  wind  in  other 
preesure-instruments  are  out-of-dooni  behind  the  pressure-plate, 
and  therefore  very  much  exposed  to  the  action  of  the  weather,  liable 
to  rust,  &c. ;  now  a  lever  is  preferable  to  springs  for  this  purpose  in 
any  position,  because  springs  cannot  keep  their  original  strength  for 
erer,  but  must  get  weaker  from  age  and  constant  use,  and  besides 
are  liable  to  be  too  stiff  from  rust  and  accumulated  dust  and  dirt ; 
and  springs  indoors  are  preferable  to  springs  out-of-doors,  there- 
fore, a  fortiori,  a  lever  indoors  is  preferable  to  springs  out-of- 
doors.  We  now  come  to  one  of  the  peculiar  features  of  this 
instrument,  in  that,  while  it  is  capable  of  the  greatest  susceptibi- 
lity, it  also  exhibits,  without  being  impaired,  the  greatest  pressure 
of  wind  that  has  yet  been  brought  to  bear  upon  it.  A  pressure 
of  wind  of  only  -j^th  of  a  pound  will  cause  th»  pencil  to  move 
through  an  appreciable  space  (i.  e,  about  ^th  of  an  inch),  while  at 
the  same  time  the  instrument  will  bear  a  pressure  of  even  56  lbs.  or 
more  if  required,  and  the  pencil  will  show  it,  the  whole  scale  being 
comprised  in  a  space  of  5|  inches ;  a  large  portion  of  the  scale 
being  devoted  to  the  lower  pressures,  i.  e,  about  1  inch  to  the  first 
2  lbs.,  which  allows  space  enough  for  smaU  fractions  of  a  pound  to 
be  measured,  and  the  spaces  gnuluaUy  diminishing  for  each  pound 
as  the  numbers  rise,  where  indications  of  integral  pounds  only  are 
wanted,  and  fractions  not  required ;  whereas  springs,  which  are 
strong  enough  to  bear  a  pressure  of  20  or  80  lbs.,  will  not  show 
any  pressures  generally  under  |  lb.  In  some  instruments  the 
spaces  allotted  throughout  the  scale  are  nearly  equal  for  high  and 
low  numbers,  which  makes  it  impossible  to  record  the  small  pres- 
sures, even  if  the  instrument  were  sensitive  enough  otherwise  to 
indicate  it.  Again,  strong  gusts  of  wind  will  be  plainly  indicated 
by  this  and  other  pressure-instruments,  but  are  hardly  discern- 
ible in  the  velocity-curve  of  a  cup-anemometer.  Again,  a  pres- 
sure-plate, with  a  conical  back  to  it,  is  preferable  to  one  without 
it,  as  it  wiU  be  more  easily  moved  through  the  air  with  a  very 
slight  pressure  of  wind,  as,  being  pointed,  it  will  cut  through  the 
air  more  easily  than  the  ordinary  plate,  which,  having  a  flat  sur^ftce, 
must  take  a  greater  pressure  to  do  so ;  and  the  consequence  is  that 
in  very  light  pressures  the  ordinary  plate  will  either  not  be  moved 
at  all,  or  will  not  be  pushed  through  far  enough,  and  therefore 
the  pencil  will  show  either  no  pressure  at  aU  or  too  small  a  pres- 
sure. And  when  we  come  to  strong  winds,  a  plate  with  a  conical 
back  to  it  is  not  subject  (or  at  any  rate  it  is  much  less  subject)  to 
the  errors  arising  from,  and  false  results  given  by,  a  partial 
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vacuum  being  created  behind  the  plate  by  gusts,  which  would  be 
so  in  the  case  of  a  plate  without  a  conical  back ;  for  when  a  strong 
gust  comes,  a  partial  vacuum  is  created  behind  the  plate,  and  the 
consequence  is  that  the  plate  is  pushed  through  too  far,  and 
therefore  too  great  a  pressure  is  shown  by  the  pencil.  The  error 
arising  firom  this  must,  it  should  seem,  be  considerable.  Again, 
the  *^  gaining-clock,'*  independently  of  the  velocity,  is  designed  to 
show  the  exact  mean  pressure,  or  the  mean  of  an  it^wUe  number 
of  observations,  instead  of  only  an  adopted  mean  pressure,  or  the 
mean  of  twenty-four  or  any  other  certain  or  finite  number  of 
observations,  as  in  other  pressure-anemometers.  In  addition  to 
the  above  advantages,  the  combination  in  this  instrument  of  pres- 
sure and  velocity  dispenses  with  the  necessity  of  using,  at  the 
time  of  making  observations,  a  book  of  tables  for  their  conver- 
sion ;  for  the  "  gaining-dock  "  itself  gives  the  results  of  the  calcu- 
lations which  would  have  to  be  made  for  converting  pressure  into 
velocity. 

In  conclusion,  it'  may  be  interesting  to  know  that  the  instru- 
ment was  put  up  in  Bryanston  Square  in  the  beginning  of  Sep- 
tember last,  and  was  working  there  under  my  own  eye  tiU  the 
middle  of  December;  and  during  that  period  it  was  not  until 
the  third  week  in  October  that  there  was  wind  of  any  note  to  try 
it,  but  still  it  registered  what  little  wind  there  was,  many  times 
when  the  anemometer  at  G-reenwich  showed  no  pressures  at  all ; 
for  from  September  8-30  this  instrument  registered  pressures 
on  .fifteen  days,  while  in  the  same  time  the  one  at  Ghreenwich 
showed  pressures  only  on  two  days.  Again,  in  October  this 
instrument  showed  pressures  on  twenty-seven  days,  while  the  one 
at  Greenwich  did  so  only  on  fifteen  days.  In  November,  when 
there  was  much  more  wind,  the  instrument  worked  remarkably 
well.  Up  to  the  18th  of  November,  the  pressure-plate  was  kept 
opposite  to  the  direction  of  the  wind  by  a  couple  of  fims ;  but  Mr. 
Glaisher  a  short  time  previously  remarked  to  me  that  on  windy 
days  this  instrument  did  not  seem  to  have  registered  so  high  a 
pressure  as  it  should  have  done,  on  account  of  the  fans  not 
allowing  the  plate  to  turn  round  so  quickly  as  the  direction  of  the 
wind  changed,  and  therefore,  if  a  gust  should  come  at  that  mo- 
ment, the  plate  not  being  at  right  angles  to  the  direction  of  the 
wind,  the  pencil  would  not  record  a  pressure  high  enough ;  for 
instance,  on  October  25th,  6  lbs.  was  the  maximum  pressure  on 
the  square  foot  by  this  instrument,  the  Ghreenwich  anemometer 
showing  a  maximum  of  20  lbs. ;  and  on  this  occasion  Mr.  Glaisher 
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was  so  good  as  to  suggest  a  remedy  of  the  substitution  of  a  vane 
instead  of  the  fans ;  therefore  by  the  kind  advice  of  that  gentle- 
man and  Mr.  Symons,  the  vane  was  adopted ;  and  on  the  18th  of 
November  it  came  into  operation,  since  which  time  it  appears  to 
have  worked  decidedly  better  than  before ;  for  the  pressure-plate 
has  certainly  veered  much  more  frequently  to  and  fro  with  the 
wind,  and  therefore  we  may  presume  that  the  plate  has  been  kept 
very  much  more  nearly,  if  not  as  nearly  as  possible,  opposite  to 
the  direction  of  the  wind  at  every  gust. 

It  was  stated  above  that  the  instrument  was  at  work  till  the 
middle  of  December,  since  which  time,  owing  to  my  unavoidable 
absence  firom  home,  and  there  being  no  one  who  was  competent 
to  attend  to  it  r^ularly,  it  has  not  been  working,  and  con- 
sequently we  have  not  had  any  records  firom  it  of  these  late  fre- 
quent high  winds ;  however,  it  is  hoped  that  the  instrument  will 
soon  be  set  to  work  again,  not  in  Bryanston  Square,  but  at  the 
Soyal  Observatory,  Oreenwich,  where  it  will  have  the  advantage 
of  being  under  Mr.  Glaisher's  own  superintendence. 


CXU.  The  November  Showers  of  Meteors  in  1865. 
By  James  Glaisheb,  Esq.,  F.E.S.,  Secretary. 

Thi  periodical  shooting  showers  of  August  and  November  are 
those  which  iisually  attract  the  most  attention,  and  naturally  that 
of  November,  from  the  circumstance  of  the  displays  of  star- 
showers  having  been  found  to  be  more  numerous  than  any  other 
at  this  time. 

Erom  the  observations  which  have  been  made  of  those  displays 
in  different  years,  the  length  of  the  annual  and  other  periods  have 
been  approximately  determined,  and  this  year  the  time  calcu- 
lated for  the  great  display  was  in  the  hour  following  midnight  of 
Sunday  the  12th. 

At  the  Boyal  Observatory,  Oreenwich,  arrangements  were  made 
for  observations  throughout  the  night.  From  6^  F.if.,  on  the  12th, 
till  8^  the  sky  was  cloudless,  and  two  meteors  only  were  seen;  fromS*^ 
to  midnight  the  sky  was  cloudy,  and  no  meteors  were  consequently 
observed;  soon  after  midnight  there  were  small  breaks  in  the  clouds, 
increasing  in  extent  till  the  sky  was  cloudless  at  20  minutes  be- 
fore V"  A.if .  on  the  13th,  and  then  continued  for  the  most  part 
cloudless  throughout  the  remainder  of  the  morning.    The  ob- 
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serveni  were  Messrs.  Nash,  Harding,  F.  Trapaud,  E.  Jones,  Wright, 
and  Lieut.Bikatcheff,  B.I.N.  By  I^  a.h.,  29  meteors  were  observed. 
Between  the  hours  of  1*^  and  2^  there  were  90 ;  in  the  next  hour,  66 ; 
between  3^  and  4^  there  were  49 ;  and  by  5^  ▲.!£.,  48  additional 
meteors  were  noted,  making  in  all  279  whose  paths,  colours,  and 
other  particulars  were  recorded. 

Between  4^45"  and  4^57^,  the  paths,  colours,  and  sizes  were 
not  recorded ;  but  all  the  meteors  which  were  yisible  in  the  W. 
and  S.W.  quarters  of  the  heayens  were  counted  to  the  number  of 
25 ;  and  meteors  were  quite  as  numerous  in  the  E.  and  N.E.  por- 
tions of  the  sky  as  in  the  W.  and  S.W.  Therefore  at  this  time 
meteors  were  appearing  fully  at  the  rate  of  250  per  hour,  and 
these  were  for  the  most  part  of  the  first  class ;  there  were  addi- 
tional smaller  meteors,  but  less  numerous.  It  is  calculated  that  for 
every  meteor  recorded,  that  at  least  two  additional  passed  without 
their  positions  being  registered. 

At  6^  the  moon  was  shining  brightly,  still  very  many  meteors 
were  seen  till  half-past  5 ;  some  of  them  were  situated  very  near 
the  moon. 


Table  L  Number  of  differently-coloured  Meteors  observed  at 
the  Boyal  Observatory,  Greenwich,  on  1865,  November  13, 
from  0^  to  5^A.H. 


OolounofMetoon. 

Number  of  Meteors  referred  to  different  colours. 

0>»tol»» 

l>»to2h 

A.M. 

2»»to3»» 

A.M. 

A.M. 

4i>to5» 

Totals. 
0»»to5>»A.ii. 

Blue   

10 

6 
3 

3 

I 

6o 
«3 
H 

I 
a 
I 

55 
7 

4 

41 
3 

3 

I 

31 

1 

I 

«97 
34 
30 

4 
4 

1 
z 

White..... 

Bluish  white -, 

Yellow    

Red 

Booe   

Qreen 

Total    number    perl 
hour  of  all  oolours  / 

»3 

91 

66 

48 

43 

»7i 

Peroentage  of  Blue] 
Meteora^eachhour/ 

43*5 

65-9 

83-3 

«5-4 

711 

72-69 
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Tasle  II.  Number  of  Meteors  referred  to  different  Magnitudes, 
observed  at  the  Bojal  Observatory,  Ghreenwich,  on  18(>5y 
November  18,  fix)m  6^  to  5^  a-h. 


SifwofMeteon. 

Number  of  Meteors  referred  to  different  magnitudes. 

O^^tol** 

l»»to2«» 

2hto3«» 

A.M. 

Shto4>» 

A.lf. 

A.X. 

Totals, 
0»'to6»»A.M. 

—  Jupiter 

I 
I 

6 

9 

5 

I 

I 
I 

4 
I 
6 

33 
29 

»3 

1 
I 

I 

I 

6 

a 

I 

3 

3» 

9 

4 

1 

I 

I 

3 

1 

4 

1 

I 
10 

76 
3» 

5 

I 

Twice  as  great  as,  or  1 
farigfafter  and  larger  > 
than  Sinus J 

«  Sirins 

:-greater  thanlstmag.* 
«  latmag. » 

«i  Snd  mag.  »   

-"  3rd  mag.  ^    

«44hmag.» 

«•  5th  mag.  •    

Total    number    perl 
hour   J 

»3 

9« 

66 

48 

43 

»7i 

Number  =  1st  mag.  1 
«  and  greater  thui 
Istmae. » 

S 

46 

36 

35 

33 

158 

Feroentage    of    Ittl 
oUms  metems  lor  V 
eadihoiir  J 

347« 

5<'-55 

54-55 

71-91 

7675 

58-30 

Tjlbli  m.  Percentages  of  Meteors  of  each  Class  (Ist  magnitude, 
2nd  magnitude,  and  less  than  2nd  magnitude)  during  each 
hour,  as  deduced  from  observations  at  the  Bojal  Observa- 
tory, Ghreenwich,  on  1865,  Noyember  18. 


Hoars  of  Obaerration. 

P«roentages  of  Meteors  in  each  Hour, 
of  each  Class. 

Equal  to,  or 
greater  than 
a  1st  mag. ». 

Saualtoa 
2na  mag.  •. 

Lees  than 
2nd  mag.  *. 

CP»tO  1*  A.M 

347« 
50-55 
5455 

7»-9» 
7675 

3913 

3i|7 

34«5 
1875 

»3-95 

io-6o 
8-33 
930 

l>»t0  2^A.M.   

^tO^'AM 

2^tO^AM.   

4^t0  5^A.M 

0"»to6»»AJC 

58-30 

18-05 

13-65 
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TiiBLE  lY.  Showing  the  Hourly  Number  of  Meteors  observed ; 
the  Number  leaying  Trains ;  the  Percentage  of  Meteors  of 
the  1st  Class ;  and  the  Percentage  of  Blue  Meteors,  as  ob- 
served at  the  Bojal  Observatory,  Ghreenwich,  on  1865,  No- 
vember 13. 


Hoars  of  ObBerration. 

Total  number 
of  Meteors 
obaeryed. 

Number  of 

Keteors 

leaving  trains. 

Percentage 

per  hour  of 

Ist  class 

Meteors. 

Percentage 

per  hour  of 

Blue 

Meteors. 

0>»tol»>A.M 

l»»to2»»A.M 

Ve 

43 

16 

54 

11 

*7 

3478 
50*55 
54*55 
7»*9* 
76-75 

43*5 
659 

85*4 
7*-! 

2»»t0  3»»A.M 

3*»to4*»  A-M 

4hto5»»A.M 

0»»to5>»A.M 

271 

I7» 

58-30 

71-69 

On  the  evening  of  the  13th  day,  a  watch  was  kept  up  at  the  Ob- 
servatory, from  the  hour  of  6  p.m.  till  midnight,  with  the  exception 
of  a  short  interval  between  half-past  7  and  8  o'clock,  and  two 
meteors  only  were  observed  during  that  time.  Prom  the  circum- 
stance of  a  few  meteors  being  visible  both  before  and  afler  the 
calculated  time,  it  would  seem  that  this  epoch  is  determined  with 
a  good  deal  of  precision.  The  display  is  the  finest  ever  noticed 
at  the  Boyal  Observatory,  Greenwich. 

Mr.  Alexander  Herschel  was  observing  at  Hawkhurst  till  nearly 
3**  A.M.,  and  he  noted  the  positions,  paths,  sizes,  colours,  &c.  of 
68  meteors. 

Of  these,  there  were  17  accordances  between  Greenwich  and 
Hawkhurst,  between  midnight  of  the  12th  and  3^  a.m.  of  the  13th. 

The  results  deduced  from  five  of  these  doubly  observed  meteors 
are  shown  in  the  next  paper. 


CXm.  HeighU  and  Velocities  qfthe  November  Meteors,  1865. — 
Meteors  simultaneously  observed  at  Oreentoich  Observatory  and 
at  Hawkhwrst.    By  A.  S.  Hsbsoh£l,  Esq.,  B.A. 

The  comparison  of  the  observations  at  Hawkhurst,  in  Kent,  vrith 
those  at  the  Boyal  Observatory,  Greenwich,  shows  that  sey^iteen 
meteors,  at  least,  observed  at  Hawkhurst,  are  identical  vnth 
meteors  contained  in  the  Greenwich  list.  Among  the  coinciding 
meteors^  the  paths  of  three,  which  appeared,  respectively,  at  Green- 
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wich  mean  time,  14*  14"  59*,  14*  20»  24»,  and  14*  62"  1\  lie  in  a 
plane  containing  the  (Greenwich  and  Hawkhurst  base-line,  and 
are  accordingly  indeterminate.  The  apparent  courses  of  five 
other  meteorB,more  favourablj  obseryed  at  Greenwich  and  at  Hawk- 
hnrst,  are  given  in  Table  I.,  which  also  contains  the  assumed  points 
upon  the  apparent  line  of  flight  at  Greenwich,  which  correspond 
to  tbe  points  of  first  appearance  and  disappearance 'of  the  coinci- 
ding meteors  at  Hawkhurst.  These  points  are  for  the  most  part 
included  between  the  beginning  and  end  points  observed  at 
Greenwich,  the  length  of  the  visible  path  at  the  latter  place  being 
generally  given  longer  than  the  length  of  path  at  Hawkhurst. 

The  distance  of  Hawkhurst  from  Greenwich  Observatory  in  a 
direct  line  is  37*4  British  statute  miles,  and  the  inclination  of  this 
line  to  a  mean  meridian  plane  between  the  two  places  is  85^  10'  E. 
from  S.  With  this  base-line  the  height,  and  the  velocity  of  each 
meteor,  contained  in  Table  II.  was  calculated  from  Table  I.  In 
the  last  column  of  the  Table,  a  scale  of  weights  from  1-10  repre- 
sents the  value  of  each  accordance  with  exclusive  reference  to  the 
degree  of  precision  in  the  observations.  Giving  these  weights  to 
the  results,  the  average  height  at  first  appearance,  from  all  the 
heights  at  first  appearance  contained  in  the  list,  is  61  British 
statute  miles,  and  the  height  at  disappearance  is  47  British  statute 
miles  above  the  surface  of  the  earth.  The  mean  direction  of  four 
meteors  of  the  November  shower  (Nos.  1,  2,  4,  5  of  the  list)  is 
from  apparent  right  ascension  140^  22',  north  declination  13°  18', 
near  the  star  £  in  the  fore  foot  of  Leo.  The  meteor  No.  8 
of  the  list  was  directed  from  a  different  part  of  the  sky,  in  right 
ascension  22°  35',  north  declination  27°  50',  near  a  TrianguU^ 
belonging  to  a  second,  much  less  intense,  but  coexisting  metecoric 
shower. 

The  average  length  of  path  of  the  four  November  meteors, 
Nos.  1,  2,  4,  5  of  the  list,  obtained  by  giving  proper  weights  to 
the  results  contained  in  the  Table,  is  58  miles ;  and  the  average 
velocity  is  64  miles  per  second.  The  meteor  No.  2  appears  to 
have  shot  upwards,  while  two  other  tracks,  Nos.  4  and  6,  are 
examples  of  extremely  high  and  low  flights,  with  correspondingly 
great  and  small  velocities  and  lengths  of  path.  These  anomalies 
are  probably  only  apparent,  and  proceed  from  slight  errors  in  the 
observations,  very  difficult  to  avoid,  affecting  the  parallax,  and 
producing  considerable  errors  in  the  estimation  of  the  distance. 

The  illuminating  power  and  equivalent  weight  of  the  mete<»ric 
particles  are  calculated,  and  entered  in  the  remaining  columns  of 
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the  Table,  in  the  same  maimer  as  that  already  described  in  a  list 
of  five  meteors  observed  simultaneously  at  Cambridge  Obser- 
vatory and  at  Hawkhurst.  The  illuminating  power,  and  in  con- 
sequence, the  weight  of  the  meteoric  particles,  depend  for  their 
values  directly  upon  the  square  of  the  distance  of  the  meteors. 
The  weight  is  at  the  same  time  inversely  proportional,  cateris 
parihwSy  to  the  square  of  the  velocity.  It  follows  that  considerable 
errors  in  the  distance  and  velocity,  proceeding  from  small  errors 
in  the  parallax,  being  generally  in  the  same  direction,  counteract 
each  other,  and  the  weights  of  the  meteoric  particles  are  nearly 
the  some  as  if  no  small  errors  of  parallax,  of  the  kind  already 
mentioned,  had  existed.  The  average  weight  of  the  November 
meteors  contained  in  the  present  list,  giving  proper  weights  to 
each  observation,  is  five  grains,  and  this  conclusion  of  the  entire 
calculation,  it  may  be  remarked,  is  a  result  far  less  likely  to  be  in 
error  than  the  separate  heights  and  velocities  of  the  individual 
meteors. 


CXIV.  The  November  Shower  of  Meteors. 
By  C.  G.  Pbideaux,  Esq.,  F.E.A.S. 

I  BEGAir  about  2  a.m.,  by  looking  out  of  my  bed-room  window  with 
an  aspect  about  S.S.E.,  and  amused  myself  by  looking  out  of  the 
vnndow,  and  from  my  front  door  with  the  same  aspect,  for  rather 
more  than  half  an  hour.  I  can  form  but  a  guess  of  the  number 
of  meteors  which  I  saw  ;  but  I  should  say  more  than  twenty,  and 
certainly  enough  to  determine  me  to  go  up  to  the  top  of  Prim- 
rose Hill,  as  it  wafl  but  about  a  quarter  of  a  mile  off,  and  the  night 
was  then  very  fine  and  clear.  Two  of  my  household  volunteered 
to  go  with  me,  and  we  strolled  slowly  up,  getting  to  the  top  of  the 
hill  a  few  minutes  before  8.  As  we  were  going  up  we  saw  several 
meteors,  I  should  say  about  twenty,  but  I  did  not  count  them  ; 
when  we  got  to  the  top  I  began  to  count  them,  my  companions 
giving  me  notice  of  every  meteor  which  they  saw,  and  I  being  very 
careful  not  to  count  the  same  meteor  more  than  once.  We  stayed 
on  the  hill  about  40  minutes,  and  then  strolled  slowly  back,  I  still 
counting  the  meteors  as  I  saw  them  and  as  they  were  repeated  to 
me  :  we  returned  into  the  house  as  the  neighbouring  church  clock 
struck  4.  The  whole  number  which  I  counted,  if  I  recollect  right, 
was  103 ;  it  was  certainly  within  »  unit  or  two  of  that  number; 
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and  the  whole  number  which  we  saw  while  we  were  out  must  have 
been  very  nearly,  if  not  quite  120.  Some  few  of  the  meteors 
were  brilliant,  and  had  brilliant  trails;  but  the  majority  were 
not  of  any  great  splendour,  rather  the  reverse.  It  appeared  to 
us  that  the  best  position  for  seeing  them  was  standing  with  our 
backs  towards  the  constellation  Leo,  and  in  this  we  were  con- 
firmed by  other  members  of  my  household  who  were  looking 
out  at  home.  A  servant  who  was  looking  out  from  a  back 
iK^dow  said  she  thought  she  must  have  seen  100 ;  whilst  Mrs. 
Prideaux,  who  observed  from  both  the  back  and  the  front  of  the 
house,  found  the  back  the  better  position.  I  may  add  that,  as 
I  was  on  my  way  to  the  hill,  I  told  a  policeman  our  object ;  he 
said  he  had  seen  several,  and  on  our  return  mentioned  that  he 
had  seen  a  great  many,  and  especially  five  in  rapid  succes- 
sion just  as  we  were  coming  up  to  him.  This  was  all  done  for 
the  gratification  of  the  moment,  rather  than  with  any  scientific 
object.  .  But  I  think  you  may  fairly  assume  that  we  must  between 
us  have  seen  not  fewer  than  140  in  the  two  hours  from  2  Jl.hl.  to 
4  A.M.  Indeed,  I  feel  satisfied  myself  that  150  would  be  nearer 
the  mark.  At  the  time  we  went  back  into  the  house  the  clouds 
were  beginning  to  gather,  but  it  was  beautifully  clear  the  greater 
part  of  the  time  we  were  out. 


STJNDEY  NOTES. 


To  the  Editor  of  the  Froceedin^s  of  the  Meteorological  Society. 

Mentone,  Alpes  Maritimes, 
January  11,  1866. 

Sib, — ^I  trust  that  the  following  note  of  the  atmospheric  move- 
ments attending  a  very  heavy  gale  from  the  west  and  north-west 
on  the  9th  and  10th  instant  may  not  be  without  interest. 

The  gale  commenced  at  about  midday  of  the  9th,  and  blew  with 
its  maximum  force  from  about  midnight  of  the  9th  to  sunrise  of 
the  10th.  It  blew,  at  intervals,  with  great  force  during  the  whole 
of  the  10th,  and,  with  increased  violence,  at  sunset,  for  about  an 
hour,  when  it  subsided. 

The  barometer  stood  at  30*307  inches  (corrected  for  tempera- 
ture and  reduced  to  the  sea-level)  at  9  a.m.  of  the  3rd,  and,  after 
slight  fluctuations,  it  stood  at  30107  at  9  a.m.  of  the  7th.  By 
9  A.M.  of  the  8th  it  had  fallen  to  29892,  and  by  9  a.m.  of  the  9th 
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to  29*653.  It  fell  during  the  whole  of  that  day ;  on  one  occasion, 
at  sunset^  as  much  bm  0*08  in  half  an  hour,  until  at  11  f.ic.  it  stood 
at  29*276,  and  rose  to  29*544  by  9  a.h.  of  the  10th,  and  continued 
rising  till  it  reached  29*707  at  sunset. 

The  mean  temperature  of  the  first  eight  days  of  the  month, 
from  observations  at  9  a.m.  and  9  p.m.,  had  been  49^*8 ;  and  the 
mean  humidity  of  the  atmosphere,  from  obserratiims  at  the  same 
hours  (sat.  =100),  had  been  78,  The  mean  temperature  of  the 
9th  and  10th  (the  days  of  the  gale)  was  49^*15,  and  the  mean 
humidity  64.    At  midday  of  the  9th  the  humidity  was  43  only. 

On  the  morning  of  the  9th,  before  sunrise,  there  was  a  very 
copious  dew,  and  at  sunset  on  that  dAj  some  thunder  and 
ii^tning  occurred,  and  0*18  in.  of  rain  fell  in  a  few  minutes.  Ilie 
mght  was  afterwards  dear. 

A  corresponding  violent  gale  from  the  same  quarter,  which  burst 
on  the  Irisn  coasts  and  traversed  France,  occurred  here  on  the 
14th  of  .Tanuary  in  last  year. 

I  am.  Sip, 

Your  most  obedient  Servftut* 

D.  A.  Fbeemav. 


Meteor  of  January  22, 1865. 

A  brilliant  meteor  was  seen  passing  in  a  south-westerly  direction, 
over  the  bar,  on  Monday  evening  January  22,  at  about  seven 
minutes  berore  8  o'clock,  Greenwich  time.  It  first  appeared  in 
the  constellation  Taurus,  below  the  Pleiades,  about  35^  above  the 
horizon,  coming  from  the  direction  of  Orion,  towards,  but  below 
the  moon.  Having  traversed  about  30°  in  three  seconds  of  time,  it 
burst  into  fragments,  which  proceeded  in  the  same  direction, 
becoming  dimmer,  but  not  apparently  dissolving  or  leaving  more 
than  a  faint  trace  in  their  path.  The  colour  at  first  was  the  bright 
silvery  blue  of  the  magnesium  light ;  after  the  explosion  the  frag- 
ments wete  about  the  colour  of  Mars.  Several  persons  distinctly 
heard  a  report  as  of  a  distant  gun,  variously  estimated  at  from 
fifteen  to  lorty-five  seconds  after  the  meteor  burst.  If  this  be 
correct,  it  could  not  have  been  more  than  about  ten  miles  distant, 
and  from  the  direction  of  the  fragments,  they  must  have  fallen 
between  Totnes  and  Plymouth.  We  shall  feel  much  obliged  by 
any  information  from  observers  in  other  parts  of  South  Devon, 
especially  noting  the  direction  of  its  path  in  regard  to  the  moon, 
and  the  mterval  before  the  explosion  was  heard. 

Edw.  Vivian. 
Woodfield,  Torquay. 
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British  BaiftfaU. 

2b  the  Editor  of  the  Proceedings  of  the  Meteorological  Society, 

Sib, — ^I  have  to  ask  your  readers'  attention  for  a  few  moments  to 
a  request  on  the  above  subject,  the  importance  of  which  in  rela- 
tion to  engineering  and  drainage  questions  is  well  known.  It  is 
now  some  years  since  I  began  collecting  returns  of  the  fall  of  rain 
— ^with  what  success  I  will  mention  presently ;  but  my  main  diffi- 
culty has  been  to  find  out  the  persons  who  keep  such  records,  and 
one  of  the  most  obvious  sources  of  assistance  is  the  public  press  ;  I 
now,  therefore,  ask  from  ^^h  and  every  journal  in  the  British 
Isles  their  all-powerfi^l  aid.  When  the  collection  was  first 
organized  in  1860,  scarcely  200  persons  were  known  to  observe 
and  record  the  rainfall ;  by  steady  perseverance,  and  the  aid  of  a 
portion  of  the  press,  the  number  has  been  raised  until  there  are 
now  more  than  1200  places  whence  returns  are  regularly  received. 
Still  I  know  there  are  many  more,  probably  hundreds,  who  have 
eitber  never  heard  of  the  establishment  of  a  central  dep6t  to 
which  copies  of  all  rain-records  should  be  sent,  or  have  been  too 
diffident  to  send  them.  It  is  of  paramount  importance  to  gather 
these,  and  make  the  tables  yet  more  complete.  I  therefore  beg 
leave  through  your  columns  to.  ask  every  reader  to  think  for  a 
moment  if  he  or  she  knows  of  any  one  who  keeps,  or  has  kept,  a 
rain-gauge,  or  who  has  any  tables  of  rainfall  (or  old  weather 
journals)  in  their  possession :  and  if  they  do  know  of  such  per- 
sons, I  ask  them  on  behalf  of  science,  of  my  feUow-observers,  and 
on  my  own  behalf,  to  use  every  effort  to  secure  their  assistance, 
and  to  favour  me  with  their  names  and  addresses.  We  want  old 
records,  we  want  records  for  the  present  year,  and  from  many 
parts  of  the  country  we  want  returns  for  the  future,  if  a  few  per- 
sons will  notify  to  me  their  willingness  to  assist,  and  to  pay 
10s.  6i2.  for  the  very  cheap  and  simple  gauge  now  supplied. 

To  prevent  needless  correspondence,  1  annex  a  list  of  the  places 
in  Middlesex  whence  returns  have  been  already  collected  for  the 
years  mentioned  in  tbe  last  column,  and  shall  be  very  glad  of  any 
additions  or  corrections.  Other  counties,  or  the  complete  list  for 
the  whole  country,  shall  be  sent  to  any  one  willing  to  make  ^ood 
use  of  it.  I  may  add  that  an  influential  committee  of  the  British 
Association  has  been  appointed  to  superintend  and  assist  in  my 
investigations,   and   that   they  cordially    support    my   present 

application. 

I  am,  Sir, 

Your  obedient  Servant, 

G-.  J.  Stmons. 
136  Camden  Hoad,  London,  l^.W. 

The  Committee  consists  of  J.  G-laishsr,  Esq^  P.R.S.,  Lord 
Weotteslet,  F.E.S.,  Prof.  Phillips,  F.B.S.,  Prof.  Tyndi^ll, 
F.B.S.,  Dr.  Lee,  F.E.S.,  J.  F.  Bateman,  Esq.,  F.E.S.,  E.  W. 
MYLiTEy  Esq.,  F.E.S.,  aud  myself. 
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Middlesex. 


Station. 


Eleya- 
tion. 


Obeerver. 


Period. 


Camden  Town  . 

Chiswick 

Colney  Hatch  . 
Edmonton    .... 


„           (Lower) 
Enfield  (Back  HiU)... 
„        (Vicarage)    ... 
Finchley  Eoad 


Hackney   

Hammersmith 

Hampstead  

Harrow-on-the-Hill 
Highgate 


London  (Bryanstone  Square) 
(r*  •      "  -      - 


(Chiswell  Street) 
(Crane  jCourt) 


(Gray's  Inn  Koad) . . . 
(GiiildhaU^    

(Hatton  Garden) 

(MUeEnd)    

(OffordEoad)   ... 


(Somerset  House) .. 

(Spring  Gardens) . . 
(  II  )  •• 

(  »  ).. 

(Temple  Bar)     

rWestminster  Abbey) 
(  „  House^ 
(  „  Garden; 
(Whitehall)    


NottingHill 

Paddington  

Poplar  ....,, , 

St.  John's  Wood  (Lit  Soc). .. 
„  (Melina  Place) 

Spring  Grove   

Tottenham  (Vicarage) 


„  (Lordship  Lane) 
Twickenham  (Observatory). . 
Uxbridge  (Harefield  Park) .. 
Winchmore  Hill 


89 

I  JO 

270 
306 

40 

12 
360 
375? 
394 

93 


55 

50 

123 


90 
150 
36 
95 
95 


25? 


a5 
161 


70 
60 
»4 


G.  J.  Symons,  Esq. 
Royal  Hort  Soc.  ... 

B.  G.  Bose,  Esq.  ... 

C.  H.  Adams,  Esq. 

»»  ...... 

Mr.  J.  Brown   

W.  Mylne,  Esq.  ... 
Rev.  J.  M.  Heath.... 
G.W.  Moon, Esq.... 

Dr.  Tripe 

F.  J.  Buree,  Esq.... 

R.  Field,  Esq 

Dr.  Hewlett 

J.  Cutbush,  Esq.  ... 
C.  O.  F.  Cator,  Esq. 
W.  Fletcher,  Esq.... 
Roy.  Soc.  Trans.  . . . 

Mr.  Strachan    

W.  Haywood,  Esq. 

Mr.  r! C.Woods... 
F.Charrington,  Esq. 
Mr.  Strachan    

Philos.  Trans.   ...  | 

J.WJBazalgette,Esq. 


Bent's  Met.  Jour. 
Dr.  Heherden  .... 


J.  C.  HaUe,  Esq.  .. 
Nicholson's  Joum. 


LadyBayning  

S.B.  Blunt,  Esq. ... 

Mr.  Gaster    

H.J.MontBgue,  Esq. 

G.  Leach,  Esq 

T.  E.Wyatt,Esq.... 
Rev.  J.  S.  Winter... 

Fowler  

W.D.Howard,  Esq. 

A.  WiBs,  Esq 

W.  Vernon,  Esq.  ... 
Mrs.  Feltham    


C 
C 
C 

C 
Cj 

1774- 
18 


858- 
825- 

857- 

792-96 

811,  1816-40 

860- 

864- 

1849- 

860-61  T 

860-^1  T 

856-58,  1860- 

856-58,  i860- 

862- 

864- 

862- 

[861- 

850-59,  1861- 

7*9-35 
862  T 

1857- 
857- 
838  imp. 
862- 
864- 

;-8i,  1 787-1 809, 
2-27,  1829-42 T 
863- 
[863 
863 

795-1807 
766-67  imp. 
766-67  imp. 
766-67  imp. 
854-60 
808-10 
817-21 
836-42  imp. 
865- 
854-56 
862-63  T 
,857- 

852-57  imp. 
864- 

861-62  T 
842-45- 

847- 
863- 
864- 
858- 
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Ih  the  Editor  of  the  Proceedings  of  the  Meteorological  Society. 

Greenwich,  1865,  October  3. 
My  dsab  Sib, — Last  year  the  British  Meteorological  Society  did 
me  the  honour  to  print  in  their  *  Proceedings  *  a  translation  which 
I  had  prepared,  at  your  request,  of  some  remarks  by  Professor 
Lamont  in  the  Beports  of  the  Boyal  Academy  of  Sciences  at 
Munich  "  On  the  Ten-year  Period  of  the  Magnetic  Variation,  and 
of  the  Solar  Spots."  Professor  Wolf  has  recently  published  an- 
other (the  18th)  of  his  "  Communications  on  Solar  Spots,"  a 
great  part  of  which  has  already  been  printed  in  an  English  form 
in  the  *  Monthly  Notices  *  of  the  Boyal  Astronomical  Society  *. 
As  a  kind  of  supplement  to  that  communication  he  makes  several 
remarkable  strictures  upon  the  paper  of  Lament's  to  which  I  have 
referred,  as  well  concerning  the  magnetic  variation  as  the  solar 
spots.  And  these  observations  of  his,  it  occurred  to  me,  might 
possibly  be  of  interest  to  the  Meteorological  Society :  I  there- 
fore venture  to  enclose  you  a  translation  of  them. 

It  may  perhaps  seem  bold  in  me  to  offer  any  opinion  upon  the 
points  in  dispute ;  yet  what  astronomer  can  avoid  subscribing  to 
Lament's  remark  that  exact  observation  on  the  periodicity  of  the 
solar  spots  is  so  recent,  that  theorizing  upon  its  length  is  prema- 
ture, and  that  *'  not  until  the  next  twenty  years  shall  have  con- 
firmed and  augmented  the  existing  foundations,  and  something 
more  decisive  be  established  concerning  the  possible  magnitude 
of  the  variations  from  day  to  day,  and  concerning  the  side  of  the 
sun  which  is  turned  towards  us  and  turned  from  us,  &c.,  can  the 
older  observations  be  made  of  any  service  to  the  theory,  while  their 
immediate  combination  with  the  new,  without  any  sifting,  can 
only  lead  to  untenable  conclusions  ?  "  I  also  ask  your  indulgence 
whilst  I  make  a  few  remarks  on  the  magnetic  periodicity  alluded 
to.  The  reference  made  by  Lamont  to  General  Sabine's  conclu- 
sion is  surely,  as  Professor  Wolf  states  it,  "irrelevant  to  the  point 
in  question  ;"  for  the  decennial  period  which  the  General  claims 
to  have  detected  is  in  the  variation  of  "  frequency  and  amount  of 
the  magnetic  disturbances  or  storms."  In  regard  to  these,  the 
Astronomer  Boyal,  in  a  paper  lately  read  before  the  Boyal  So- 
ciety t  "  On  the  Inequalities  of  Terrestrial  Magnetism,"  in  which 
he  discusses  the  magnetic  disturbances  observed  at  Greenwich  for 
several  years  under  your  directions,  states  that  "  there  is  no 
appearance  of  decennial  cycle  in  their  recurrence."  And  in  ttis 
view  I  know  that  you  yourself  concur. 

Lamont's  period  (first  announced  in  Poggendorff's  *  Annals 'J)  is 
in  the  amount  of  the  mean  diurnal  variation  of  the  magnetic  de- 
clination in  different  years.  In  connexion  with  this,  it  will  be 
interesting  to  cast  a  glance  at  the  curves  accompanying  the  paper 
in  the  *  Philosophical  Transactions '  I  have  quoted,  which  repre- 
sent the  diurnal  change  for  seventeen  years  (1841  to  1857)  in  the 
magnitude  and  direction  of  the  magnetic  forces  in  the  horizontal 
plane  as  observed  at  the  Boyal  Observatory.     "From  1841  to 

♦  Vol  xxT.  p.  216.         t  Phil.  Trans.  1863,  xiii.  %  Vol.  Imiy.  p.  679. 
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1848/'  as  the  Astronomer  Boyal  remarks,  'Hheir  magnitude  very 
slowly  increases  with  a  small  change  of  form.  From  1848  to  1857 
their  magnitude  verv  rapidly  diminishes  with  a  great  change  of 
form."  We  have  therefore,  indeed,  a  minimum  about  1856  or 
1857 ;  but  no  appearance  whatever  of  another  minimum  ten  years 
anterior  to  that,  or  of  a  maximum  between  them,  or  of  anything  else 
at  all  indicative  of  a  decennial  cycle.  May  we  not  then  assume 
that  here  also  has  been  a  somewhat  premature  attempt  at  forming 
a  theory  ?  I  am,  my  dear  Sir,  yours  very  truly, 

W.  T.  Ltnk. 
J,  GlaUher,  Esq.,  F.RS. 


LIST  AND  NOTICE  OE  BOOKS  PEESENTED  SINCE 
MEETING  OF  NOVEMBER  16,  1865, 

American  Philosophical  Society,  Proceedings  of.     No.  73.   Prin- 
cipal contents  :— 
On  the  Effects  of  Impure  Air  on  Health. — Briggs. 
On  the  Heights  of  Auroras. — Marsh. 
On  Petroleum,  &c — Sheafer  and  Lesley. 
On  the  Relation  of  Gravity  to  the  Vertical  Deflection  of  the 
Magnetic  Needle. — Chase. 
Annuaire  de  la  Soci6t6  M6t^orologique  de  France.     10th  vol. 
1862.     Containing:— 
Meteorological  Observations  at  Blois  during  the  year  1860. 

— Dr.  Lunier. 
Meteorological  Observations  at  Laval  (Mayenne)  during  the 
years  1803-14. — MM.  Maupetit  and  Buquet. 
Tliis  series  consists  of  daily  oarometrical  and  thermometri- 
cal  observations,  records  of  rainfall,  the  direction  and 
strength  of  the  wind,  and  state  of  the  sky.  After  May  1808, 
hygrometrical  observations  were  added  to  the  list  and  con- 
tinued to  1814. 

M.  Lori^re  says,  ''  Ces  observations  paraissent  avoir  6t6 
faites  avec  beaucoup  de  soin  et  k  cette  6poque  sent  excessive- 
ment  rares." 
Bulletino  Meteorologico  for  January  and  February  1865. 

Meteorological  results  from  1859  to  1864. 
Magnetic  Needles,  Mechanical  Polarization  of. — Chase. 

The  instrument  used  was  a  Gaussian  modification  of  Fara- 
day's apparatus  for  showing  the  electric  currents  developed 
in  moving  iaetallic  bodies  by  terrestrial  magnetism.  The 
results  of  a  number  of  experiments  are  appended  and  dis- 
cussed. 
Meteorological  Commission,  Cape  of  Gbod  Hope.     First  Beport 

1862. 
Observations  Meteorologiques  faites  k  Nijue-Taguilsk.     1864. 
Osservazioni  Meteorologiche.     Milan :  Giovanni  Capelli,  1864. 
Kainfall,  1862-63.— Symons. 
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ORDINARY  MEETINGS 

OP  THE 

BRITISH  METEOROLOGICAL  SOCIETY, 

Session  1865-66, 
25  GEEAT  GEOEGE  STEEET,  WESTMINSTEE,  S.W.,at7p.m. 


1865.  November   15 
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In  cloth  boards. 

PROCEEDINBS  OF  THE   BRITISH  METEOROLOGICAL  SOCIEH. 

Vol.  I.  £1  1«.     Vol.  II.  £1  5s. 

Cases  for  binding  (price  Is.  3d,  each)  may  also  be  had  of  the  Publishers. 

Taylor  and  Francis,  Red  Lion  Court,  Fleet  Street,  London. 

Third  Edition.     Price  28.  6d. 

GLAISHER'S   HYGROMETRICAL    TABLES. 

Hygrometrical  Tables  to  be  used  with,  and  Description  of,  the  Dry-  and  Wet-bulb 
Thermometers.     By  James  Glaishbr,  Esq.,  of  the  Royal  Observatory,  Greenwich. 

Taylor  and  Francis,  Red  Lion  Court,  Fleet  Street,  London. 

BELVILLE'S  MANUALS. 
Third  Edition.     Price  1*. 

A    MANUAL    OF    THE    BAROMETER; 

Containing  an  explanation  of  the  Construction  and  Method  of  using  the  Mercurial 
Barometer,  with  appropriate  Tables  for  Corrections  for  Temperature,  and  Rules  for 
obtaining  the  Dew-point  and  the  Heights  of  Mountains  ;  also,  a  description  of  the 
Aneroid  Barometer.  By  John  Henry  Belville,  of  the  Royal  Observatory, 
Greenwich. 

By  the  same  Author. 

A  manual  of  the  thermometer; 

Containing  its  History  and  Use  as  a  Meteorological  Instrument,  to  which  is  added 
an  Essay  on  the  Vapour-point  and  Terrestrial  Radiation ;  also,  a  General  Outliue  of 
the  Climate  of  the  Eastern  parts  of  England.     Price  Is. 

Taylor  and  Francis,  Red  Lion  Court,  Fleet  Street. 
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THE  METEOROLOGICAL  SOCIETY. 


This  Society  was  established  in  the  year  1850,  for  the  encourage- 
ment and  promotion  of  Meteorological  Science,  and  incorporated 
by  Eoyal  Charter  in  1866. 

It  consists  of  Fellows  and  Honorary  Members. 

Every  person  desirous  of  admission  into  the  Society  must  be 
recomiaended  by  at  least  Three  Fellows,  of  whom  one  must 
certify  to  his  personal  knowledge  of  such  Candidate. 

Candidates  may  be  proposed  at  a  Council  Meeting;  but  the 
ballot  must  take  place  at  an  Ordinary  Meeting.  One  Council 
or  OrdinaryMeetmg  must  intervene  between  the  nomination  and 
the  day  of  Mection. 

There  is  no  Admission  Fee.  The  Annual  Contribution  is  £1 ; 
due  on  January  1.    The  Composition  Fee  is  £10. 

Persons  eminent  in  Meteorological  Science,  not  permanently 
residing  in  this  country,  are  eligible  as  Associates. 

Six  Ordinary  Meetings  are  held  during  the  Session,  which 
commences  in  November  and  terminates  in  June,  at  which 
FellowB  can  introduce  their  friends. 

Papers  accepted  for  reading  at  the  Ordinary  Meetings  are 
published  entire  or  in  Abstract  in  the  'Proceedings'  of  the 
Society,  which  are  issued  as  soon  as  possible  after  eacn  Meeting, 
and  of  which  a  copy  is  sent  to  every  Fellow  of  the  Society.  The 
'  Proceedings '  also  contain  Notices  of  Books,  descriptions  of  New 
Instruments,  and  other  Meteorological  News. 

Daily  observations  are  made,  for  the  most  part  by  Fellows  of 
the  Society,  at  about  60  different  stations,  which  are  forwarded 
monthly  to  Mr.  Glaisher,  by  whom  each  reading  is  examined 
and  collated  with  readings  made  in  adjacent  stations,  their  means 
taken  or  examined,  and  monthly  results  deduced,  which  are 
prepared  for  press  and  sent  to  the  Begistrar-General,  to  appear 
simultaneoudy  with  his  *  Quarterly  Beport  of  Births,  Deaths,  &c* 
A  copy  of  Mjr.  Qlaisher's  'Quarterly  Meteorological  Beport*  it 
sent  free  to  every  Fellow  of  the  Society, 

Copies  of  printed  results  of  Meteorological  Observations  or 
Papers  are  from  time  to  time  received  by  the  Society  for  distribu- 
tion ;  and  are  forwarded  free  to  Fellows. 

The  '  Proceedings '  of  the  Society  are  published  and  sold  by 
Taylor  and  Francis,  Bed  Lion  Court,  Fleet  Street,  £.C. 

The  Society  possess  a  Library,  which  is  available  to  Fellows. 

The  address  of  the  Treasurer,  H.  Perigal,  Esq.,  to  whom  sub- 
scriptions may  be  paid,  is  67  "Warren  Street,  Fitzroy  Square,  W. 

G^entlemen  desirous  of  joining  the  Society  may  communicate 
with  either  of  the  Secretaries. 

1866,  March  1. 


JAMES  GliAISHER,  F.B.S., 

Dartmouth  Place,  Blackheath,  S.E. 

JOHN  W.  TBIPB,  M.D.,  7  King's 
Place,  Commercial  Boad,  E. 


)>  Secretaries. 
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THE  METEOEOLOGICAL  SOCIETY. 


EDITED  BY 

JAMES  GLAISHER,  Esq.,  RR.S.,  Secrbtaby. 
Vol.  nL  1866,  FEBETTAEY  21.  [No.  23. 

C.  BEOOKE,  Esq.,  M.A.,  F.E.S.,  President,  in  the  Chair. 

J.  William  Luck  Blore,  Esq.,  Secretary  Goyermnent  Meteorolo- 
gical Commission,  Cape  of  GK>od  Hope ; 
Thomas  Henry  Davis,  Esq.,  Orleton,  Worcestershire ; 
William  Frederick  Harrison,  Esq.,  Bartropps,  Weybridge,  Surrey ; 
were  balloted  for  and  duly  elected  Fellows  of  the  Society. 

The  names  of  Three  Candidates  for  admission  into  the  Society 
were  read« 


CXY.  On  the  Daihf  Weather  Diagram  for  1865,  and  the  Ckmparu 
sons  of  the  Curves  of  each  of  the  Elements  delineated  thereon 
iffiih  each  other,  and  with  the  Weekly  Imperial  Average  Prices 
of  Wheat  and  with  the  Mortality.  By  C.  O.  F.  Cator,  Esq., 
M.A. 

Tub  principle  on  which  this  diagram  is  based,  is  the  same  as  that 
for  1864,  viz.  to  bring  together  some  of  the  more  important 
meteorological  elements,  and  to  show  in  one  view  their  daily 
variations  and  their  corresponding  relations  with  each  other 
during  the  whole  year ;  and  it  seems  that  for  this  purpose  a  dia- 
TOIi.  m.  H 
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gram  with  curves  for  each  element,  one  superposed  over  the  other, 
is  far  preferable  to  a  table  of  figures.  The  weekly  imperial  ave* 
rage  price  of  wheat  and  weekly  mortality  have  also  been  added,  to 
show  how  far  they  may  have  been  respectively  influenced  by  the 
changes  of  the  weather. 

It  is  proposed,  as  in  1864,  first  to  consider  each  element  sepa- 
rately, and  then  to  compare  its  changes  with  those  of  every  other 


PiJftT  I. 

I.  Pressure  of  the  Atmosphere. 
II.  Wheat  Averages. 

III.  Temperature. 

IV.  Direction  of  Wind. 
V.  Mortality. 

VI.  Eain. 

I.  Fresiure  of  the  Atmosphere, — The  year  commenced  with  the 
reading  of  the  barometer  moderately  high,  viz.  about  29*9  inches, 
and  with  the  exception  of  a  fall  of  0'5  inch  on  the  2nd,  remained 
so  generally  till  the  11th ;  then  followed  a  long  period  of  low  pres- 
sure till  February  6,  viz.  twenty-six  days ;  including  that  remark- 
able period  January  13, 14,  when  the  barometer  fell  to  28'6  inches ; 
at  Liverpool  at  the  same  time  to  28*37,  at  Clifton  28*54,  and  at 
Beeston  28*40  inches,  on  the  14th  a  strong  gale  having  raged  all 
over  England.  Prom  February  8  to  14  the  pressure  was  very 
high,  reaching  30*555  inches  on  the  10th,  and  from  15th  to  20th 
very  low,  being  29*  11  on  the  16th  ;  thence  till  the  8th  of  March 
the  readings  were  unsteady,  but  neither  particularly  high  nor  low ; 
from  the  beginning  of  the  year  till  this  time  (March  8th)  there 
were  very  great  fluctuations  in  the  readings.  From  January  8 
to  February  8  they  never  rose  to  30  inches,  and  from  March  8  to 
25  were  pretty  steady,  with  generally  fine  weather.  On  the  25th 
there  was  a  sudden  fall  of  0*5  inch,  succeeded  as  suddenly  by  a 
rise  of  0*7  inch,  from  which  time  till  May  3  the  readings  were 
remarkably  high,  and  with  little  variation  till  May  8,  only  twice, 
between  March  27  and  May  2,  falling  below  30  inches.  During 
this  same  time,  viz.  April  1  to  28,  occurred  that  very  remarkably 
fine  and  hot  weather  for  which  this  month  was  so  conspicuous, 
and  all  the  more  so,  coming  as  it  did  so  suddenly  after  the  long 
protracted  winter,  which  only  left  us  on  March  29.  In  the  month 
of  April  there  were  no  less  than  fourteen  cloudless  or  nearly 


Feb.]         CATOB — DAILY  WBATHEB  DIAGBAM  FOB  1866.  71 

cloudless  days,  and  the  entire  range  of  the  barometer  was  only 
0'46  inch.  From  May  8  to  June  2  there  were  greater  fluctua- 
tions, and  from  that  time  till  June  29  was  the  most  steady  period 
of  the  year ;  but  there  was  not  such  fine  sunny  weather  as  in  April, 
there  being  only  seven  cloudless  days  in  June.  This  steady  period 
was  suddenly  interrupted  on  June  29,  80  by  a  fall  of  0*80  inch, 
accompanied  by  rather  strong  wind,  and  the  heaviest  daily  fall 
of  rain  of  the  year  on  June  90,  on  which  day  l*164i  inch  felL 
Then  the  readings  increased  0*8  inch  rather  quickly,  and  remained 
very  steady  near  30  inches  till  July  28,  the  range  from  the  6th  io 
23rd  being  only  0*29  inch ;  then  the  readings  were  very  high  for  a 
week,  with  very  fine  weather,  which  broke  up  on  the  8lBt,  with  a 
fall  of  the  barometer  to  29*74  inches ;  and  the  readings  remained 
generally  low,  but  without  much  fluctuation,  till  the  24th  of 
August,  during  which  time  was  very  bad  leather ;  and  firom  this 
day  till  October  7,  was  another  long  period  (forty-four  days)  of  a 
remarkably  high  barometer  (but  not  nearly  so  steady  as  in  June), 
the  readings  only  twice  descending  below  30  inches,  and  not  once 
so  between  August  29  and  October  2 ;  and  during  all  this  time 
the  most  magnificent  weather  prevailed  all  over  Ghreat  Britain, 
and  was,  I  believe,  predicted  by  Lord  Fortarlington.  From  Octo- 
ber 8  to  November  1,  the  barometer  readings  were  subject  to 
great  fluctuations  and  were  very  low,  with  corresponding  bad 
weather,  but  without  much  wind,  till  October  25,  on  which  day 
was  a  sudden  fall  of  0*8  inch,  and  a  gale  of  wind.  From  Novem- 
ber 1  to  19  the  readings  were  high,  and  thence  to  December  6  very 
low,  with  much  fluctuation,  and  frequent  gales  of  wind,  18  lbs.  on 
the  square  foot  being  the  maaemum  pressure  on  November  24. 
From  December  4  there  was  a  great  and  continuous  increase,  from 
29*89  inches  (on  which  day  there  was  a  gale  of  wind,  7*5  lbs.  on 
the  square  foot  being  the  maximum  pressure)  to  80*7  inches  on 
December  11,  which  was  the  highest  point  reached  by  the  baro- 
meter since  January  9, 1859,  and  again  about  the  same  height  on 
the  15th  of  December ;  the  readings  remained  above  30  inches  till 
the  29th,  when  there  was  a  very  rapid  ML  to  29*22  inches,  accom- 
panied by  a  heavy  gale  of  wind,  and  they  remained  low  to  the  end 
of  the  year. 

On  looking  at  the  diagram,  it  will  be  seen  that  there  were 
much  greater  fluctuations  from  January  1  to  March  7  and  Jfrom 
October  7  to  December  6  than  between  March  7  and  October  7. 
The  minimum  of  the  year  was  28*658  inches  at  the  height  of 

h2 
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93  feet  above  the  sea-level  on  January  14th,  and  the  maaimum  was 
30*710  inches  on  December  15.  During  the  year  the  reading  of 
the  barometer  was  above  the  average,  uncorrected  (29*977),  or 
high  on  192  days,  and  below  the  average,  or  low,  on  150  days,  and 
five  days  just  the  ayerage.  This  would  help  to  confirm  what  was 
remarked  last  year,  viz.  that  the  curve  when  low  is  more  pointed, 
and  when  high  more  flat,  than  it  is  when  high  and  low  respectively. 
For  instance,  see  January  14  and  26,  February  16  and  18,  March  5 
and  25,  June  30,  &c.  for  low  readings,  and  April  18  to  May  2  and 
June  12  to  27,  &c,  for  high  readings.  During  the  whole  year  the 
barometer  rose  sixty-seven  times,  and  fell  sixty-six  times.  From  this 
it  would  seem  that  the  readings,  on  the  whole,  rose  and  fell  equally 
rapidly.  Of  all  the  months  September  had  the  highest  mean,  and 
January  the  lowest.  Considering  the  maxim  "  Long  foretold  long 
last,  short  notice  soon  past,"  it  seems  that  the  first  part  held  good 
in  June ;  for  after  the  steady  rise  in  the  barometer  from  June  2 
to  8  the  readings  remained  high  till  the  29th,  with  fine  weather. 
In  other  cases  it  does  not  seem  to  have  held  good ;  for  instance, 
after  the  long  warning  from  January  7  to  14,  the  barometer  falling 
all  the  time,  it  no  sooner  reached  its  lowest  point  than  it  rose 
again  immediately,  with  fine  weather  for  twelve  days ;  see  also  the 
long  rise,  February  1  to  10,  when  it  fell  again  immediately ;  also 
the  long  fall,  February  10  to  16,  and  October  4  to  11,  Ac.  The 
latter  part,  ''short  notice  soon  past,"  held  good  oftener;  for 
instance,  the  falls  on  January  25, 26,  March  4, 5,  and  25,  June  29, 
&c.,  were  very  soon  succeeded  by  rises,  and  the  rises  on  January 
27,  28,  February  19,  20,  and  those  during  the  latter  half  of  No- 
vember were  very  soon  succeeded  by  falls.  Yet  in  a  great  many 
cases  this  latter  part  does  not  hold  good ;  for  see  the  sudden  rise 
on  March  26,  June  30,  July  1,  October  30,  November  1  and  De- 
cember 4  to  8,  &c.,  after  which  the  readings  remained  high  for  a 
long  time. 

II.  Wheat  Averages. — The  increase  in  the  price  of  wheat  during 
the  year  was  great.  The  year  began  with  the  low  price  at  the  end 
of  1864,  viz.  38tf.  2J.,  remained  steady  till  the  end  of  March,  then 
gradually  increased  to  46«.  Id.  at  the  end  of  August,  fell  again 
below  the  average  to  40*.  lOd.  at  the  end  of  September,  and 
then  rose  very  quickly  to  46».  lid,  in  the  middle  of  November, 
and  remained  nearly  steady  at  this  high  price  to  the  end  of  the 
year. 

III.  Temperature, — This  cannot  be  so  easily  divisible  into  well- 
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marked  periods  as  last  year.  The  year  came  in  with  cold  weather, 
which,  however,  only  lasted  three  days,  and  was  succeeded  sud- 
denly by  warm  weather,  which  lasted  till  the  16th  of  January ; 
then  there  was  a  fortnight's  cold  weather  till  the  80th,  from  which 
time  till  February  8,  there  were  frequent  alternations  between 
heat  and  cold,  and  from  then  till  the  22nd  cold  prevailed,  ^ve 
days  of  which  (11  to  15)  were  very  cold,  the  morning  of  the  16th 
being  the  minimum  temperature  of  the  year,  viz.  20^*5 ;  February 
23  to  March  3  was  again  warm,  and  from  March  4  to  30  the  tem- 
perature was  very  uniform,  and  was  unui^ually  low,  particularly 
the  last  fortnight,  when  there  was  severe  frost,  every  day  in  this 
long  period  (twenty-seven  days)  being  below  the  average ;  this 
was  also  remarkable  for  the  very  small  diurnal  range  of  tempera- 
ture.   From  this  unusually  protracted  winter  we  all  of  a  sudden 
jumped,  so  to  speak,  with  only  a  few  days  (March  31  to  April  5) 
as  a  stepping-stone  intervening,  into  summer ;  for  from  April  6  to 
28  was  the  most  extraordinarily  fine,  hot,  and  dry  weather,  there 
being  in  &ct  (as  Mr.  GFlaisher  states  in  his  valuable  remarks  on  the 
weather  in  the  '  Begistrar-General's   Quarterly  Betums ')   no 
other  April  on  record  having  so  high  a  temperature.      In  this 
month  also  the  very  large  diurnal  range  of  temperature  was  as 
remarkable  as  the  very  mnall  amount  thereof  in  March.     The 
mean  diurnal  range  of  this  month  was  the  greatest  in  the  year. 
Another  contrast  between  this  month  and^March,  every  day  from 
the  4th  to  28th,  was  above  the  average,  as  every  day  from  March  3 
to  31  was  hehw  it.    Then  on  29th  of  April  was  a  sudden  faU  of 
12**  of  mean  temperature  from  the  previous  day,  and  it  continued 
cold  for  three  days  only,  then  almost  as  sudden  a  rise  to  hot 
weather  again  by  May  8 ;  it  continued  generally  warm  till  the 
9th,  then  came  the  usual  but  unaccountable  cold  week,  May  10 
to  16  (but  not  with  east  wind).     From  this  time  till  July  30,  the 
temperature  continued  very  high,  with  the  exception  of  a  few 
days,  now  and  then,  slightly  below  the  average;  June  23  and 
July  27  being  the  two  hottest  days  in  the  year,  their  respective 
values  being  84°  and  84°-5.     The  daily  range  of  temperature  in 
these  three  months,  particularly  June,  was  also  large,  but  not  so 
large  as  in  April.     Then  from  July  30  followed  a  week  of  very 
cold  weather  for  the  season,  and  from  that  time  till  August  31 
the  temperature  was  remarkably  uniform,  and  very  near  the  ave- 
rage, after  which  came  that  excessively  hot  and  fine  weather,  for 
which  September  (which  was  the  hottest  on  record)  was  so  con- 
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spicuous :  there  was  a  well-marked  and  very  hot  period  till  Sep- 
tember 20  (the  autumnal  equinox),  then  a  sudden  fall  of  about  8°, 
and  another  well-marked  period  (also  hot  for  the  season)  till  Octo- 
ber 17  :  between  August  81  and  October  13  (forty-three  days), 
the  mean  temperature  only  once  descended  below  the  average! 
[From  August  24  till  October  8  was  one  of  the  most  extraordinary 
periods  erer  known  for  drought  and  heat.]  From  October  17  to 
November  16,  the  temperature  was  generally  low  for  the  season, 
but  fas  from  uniform ;  thence  till  the  end  of  the  year  it  was  nearly 
always  above  the  average ;  the  week  November  19  to  25  very 
much  so,  with  small  daily  range,  and  accompanied  by  very  high 
winds.  The  six  monihe^  April  to  September  inclusive,  were  the 
hottest-  six  months  on  record,  as  Mr.  Olaisher  has  informed  us ; 
and  this  is  all  the  more  remarkable,  when  we  remember  that  one 
of  them  (August)  was  nearly  1^^  below  its  average.  From  Octo- 
ber 9  to  19,  there  was  a  great  fall  of  mean  temperature,  viz.  19^, 
with  an  intermediate  stepping-stone  on  the  17th,  which  /all  an- 
swered to  the  great  rise  of  temperature  above  mentioned,  viz. 
March  31  to  April  6. 
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It  appears  from  this  Table,  that  in  January  and  November 
the  days  in  London  were  O^'S,  and  in  December  1^*5  warmer  than 
at  Greenwich,  but  that  in  every  other  month  they  were  colder, 
the  difference  not  increasing,  as  in  1864,  with  the  mean  tempera- 
ture, but  being  greatest  in  Apiil,  June,  and  September,  all  three 
of  which  months  were  so  very  remarkable  for  drought,  rain  having 
only  fallen  in  these  months  five,  four,  and  two  days  respectively ; 
and  in  all  the  other  months,  excepting  February  (when  it  was 
only  0^*1),  the  difference  was  about  the  same,  viz.  P.  The  mean 
high  day  temperature  for  the  year  was  (P'%  lower  in  London  than 
at  Greenwich. 

The  NlghU  were  in  every  month,  as  in  1864,  colder  at  Greenwich 
than  in  London ;  in  June  and  September  as  much  as  3|°,  and 
January,  February,  and  March  only  1^°,  and  in  all  the  other 
months  about  2^%  the  greater  amouut  in  June  and  September 
being  due  no  doubt  to  the  greater  amount  of  nocturnal  radia- 
tion in  those  dry  months,  the  effect  of  this  being  much  more  felt 
in  the  country  than  in  town. 

The  Daily  Eange  of  temperature  was  greater  in  1^65  at  Green- 
wich than  in  London  in  every  month,  the  excess  least  in  the 
winter  months,  and  the  greatest  in  April,  June,  and  September, 
being  from  5^  to  6^  in  these  three  months.  From  this  it  appears 
that  the  drier  the  weather,  the  greater  the  difference  of  range  of 
temperature  between  town  and  country.  The  mean  yearly  dif- 
ference of  daily  rauge  between  London  and  Greenvdch  was  8°'l, 
being  about  the  same  as  in  1864. 

IV.  Direction  of  Wind, — ^After  two  days  of  east  wind,  west 
wind  prevailed  till  January  21,  then  variable  till  February  2,  east 
and  north-east  till  the  16th,  westerly  again  till  March  10,  north- 
east till  the  22nd^  then  after  three  days  west  wind,  easterly  till 
March  29,  west  and  south-west  till  April  8,  then  a  prevailing 
east  wind  (with  a  few  exceptions)  till  the  81st,  then  variable  till 
May  9,  west  and  south-west  till  June  8,  variable  till  the  13th, 
east-north-east  till  the  22nd,  west-north-west  for  four  days,  east- 
south-east  for  four  days,  then  west-south-west  generally  from 
July  2  to  20,  easterly  till  the  26th,  then  west-south-west,  with 
one  or  two  days  of  north-east  intervening,  till  September  11, 
then  north-east  and  south-east,  with  two  days  of  south-west 
intervening,  till  October  9,  then  very  variable  but  chiefly  westerly 
till  November  4,  north-north-east  till  the  9th,  variable  again  till 
the  17th,  south-west  tiU  the  26th,  then  prevailing  east-south-east 
till  December  9th,  then  northerly  till  the  17th,  and  from  this 
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time  generally  south-west,  to  the  end  of  the  year,  and  accompanied 
by  very  high  winds  during  the  last  four  days. 

The  following  Table  shows  the  number  of  days  on  which  the 
wind  blew  from  each  point  at  9  a.k. 


Months. 


January..., 
February  . 
March    .... 

-  April 

May   

June' 

July    

August  .... 
September  . 
October  .... 
xNovieniber  . 
December  . 


Totals. 


31 

-i — 
1939 

i 


>7 


38 


I 
I 

13I14 


OQ   OQ   QQ 


1011,52 


44 


»7 


»9 


Or,  condensing  the  above, 

N.   =   N.   +iN.KE.  +iN.N.W.=27i 

"  N.E.  =  N.E.  +i  N.N.E.  +i  E.N.E.  =67 

E.    =    E.    +i  E.N.E.  +i  E.S.E.  =53 

S.E.  =  S.E.  +i  E.S.E.  +i   S.S.E.   =26^ 

S.    =    S.    +i   S.S.E.    Jc\  S.S.W.  =20i 

S.W.=  S.W.  +  i  S.S.W.  +iWJ3.W.=79J 

W.  =  W.  +iW.S.W. +iW.N.W.=71i 

N.W.=N.W.+iW.N.W.  + J  N.N.W  =30^ 


365 


Or,  further. 


N.  =  N.+iN.E. +iN.W.=  71^ 
E.  =  E. -l-i N.E.  +i  S.E.  =  94i 
S.  =  S. +iS.E.  +iS.W.=  73 
W.=  W.+  iS.W.  +  iN.W.=126i 

865 
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N  O  :  BO  :  so  :  wo  : :  71i  :  94i  :  78  :  1264. 

Westerly  over  easterly   32|=-l-J^ 

Southerly  over  northerly    If = i- 

Therefore,  take  6  A :  0  W : :  7  :  129,  and  complete  the  parallel- 
ogram O  A ;  the  diagonal  through  O  is  the  mean  direction  of  the 
wind 3=  about  W.  by  S. 

V.  Mortality. — The  weekly  number  of  deaths  in  London  are 
taken  from  the  Begistrar-General*s  Betums,  as  in  last  year's 
diagram ;  they  have  been  in  every  case  attributed  to  the  seven 
days  from  Thursday  to  Wednesday,  i.e,  to  a  period  beginning 
and  ending  three  days  previous  to  the  period  of  registration,  in 
order  to  give  the  recorded  mortality  to  its  true  dates.  The  year 
came  in  with  a  high  mortality,  the  returns  being  above  1500  every " 
week  till  the  second  week  in  April,  thd  maxitnwn  for  the  year 
being  1783,  in  the  week  ending  February  1 ;  they  were  slightly 
below  the  estimated  weekly  numbers  till  the  second  week  in  June, 
they  were  then  above  the  average,  with  one  exception,  till  the 
first  week  in  August,  the  deaths  reaching  1586  in  the  first  week 
of  July ;  they  were  then  below  or  near  the  average  till  the  first 
week  in  October ;  they  then  increased  through  October,  November 
and  December  to  the  end  of  the  year,  reaching  1608  in  the  week 
ending  December  27.  The  minimum  for  the  year  was  1181  in 
the  week  ending  August  80.  Taking  the  whole  year  together, 
the  mortality  was  probably  lower  than  might  have  been  expected, 
considering  the  great  unhealthiness  which  prevailed  through  the 
greater  part  of  1865  in  so  many  other  countries.     It  is  evident 
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firom  this  that  a  regiBtration  of  deaths  bj  no  means  indicates  the 
amount  of  sickness, 

VI.  lUdn.— The  Bmnfall  was  very  different  in  1866  from  1864. 
The  year  1865  was  very  remarkable  for  many  heavy  falls,  and  also 
for  long  periods  of  great  drought.  Although  the  total  fall  was 
28*483  inches,  yet  it  'was  only  measured  on  160  days,  being  only 
twenty-five  days  more  than  1864,  when  the  total  fall  was  10*7  inches 
(or  38  per  cent)  less  than  in  1865.  Instead  of  there  being  only 
two  heavy  daily  falls  as  in  1864,  there  were  fourteen  days  (five  of 
them  in  October)  in  which  0*5  inch  or  upwards  fell,  ten  days  in 
which  0*75  inch  or  upwards  fell,  and  three  days  when  1  inch  or 
upwards  fell.  There  were  three  very  wet  months,  January, 
August,  and  October,  and  two  very  dry  ones,  April  and  September; 
and  June  might  also  be  called  a  very  dry  one,  if  considered  so  by 
the  number  of  days  on  which  rain  fell,  for  from  the  4th  to  the 
28th  inclusive,  no  rain  was  measured,  yet  in  the  month  the  whole 
amount  which  fell  amounted  to  2*295  inches  (which  is  not  far  from 
the  average  amount),  and  that  only  on  four  days;  0*925  inch 
having  been  measured  on  the  2nd,  and  1*164  inch  (the  heaviest 
fall  of  the  year)  on  the  SOth. 


Tablb  showing  the  Monthly  Fall  of  Bain. 


Months. 


Jannsry ... 
February 
March    .. 
Ap 


June  

July   

AngoBt  .... 
September. 
October  .... 
Noyember  . 
December  . 


Amount 
in  inches. 


3476 
1*841 
1*116 

0*394 
2*849 
a-295 

2' 1 80 

4*839 
0*621 
5*815 
1*933 
1*124 


Days  on  which 

any  measurable 

amount  of  rain 

fell. 


17 
20 

J 

4 
«4 
»9 

2 

»9 
18 
12 


Days  on  which 
0K)1  inch  or 
upwards  fell. 


»7 
20 
12 

5 
15 

4 
14 
17 

2 

»9 
17 
12 


Totals 


28*483 


160 


»S4 


The  fall  of  Bain  in  1865  was  about  4  inches  above  the  average. 
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Paht  II. — Comparisons. 
We  now  come  to  compare  the  different  elements  one  with 
another,  as  per  the  following  sketch : — 

I.  Pressure  of  the  Atmosphere  with 

1.  Lunations  . 

2.  Temperature. 


8.  Direction  of  Wind 
4.  Eainfall 


p.  80-83 


I' 


II.  Wheat  Averages  with 

1.  Temperature 

2.  MortaUty }-p.  83-84 

3.  Eainfall 

III.  Lunations  with 

1.  Temperature 

2.  Direction  of  Wind  }►  p.  84-86 

3.  EainfaU 

IV.  Mean  Temperature  with 

1.  Direction  of  wind 

2.  MortaUty  }►  p.  86-87 

3.  Eainfall 

V.  Direction  of  Wind  with 

2:SS^:::::::::::::::;:::::::::::::::::}p-8^-9« 

VL  Mortality  with 

.    Eainfall    p.  90-91 

I. — The  Pressu/re  of  the  Atmosphere  with  each  of  the  other  ele- 
ments.— Ist.  There  seems  nothing  particularly  worthy  of  remark 
in  comparing  the  fluctuation  of  the  readings  of  the  barometer  with 
the  lunationSy  Sfc.^  except  that  when  the  moon  was  in  perigee  the 
readings  were  nearly  always  at  or  near  the  average  height,  and  that 
at  eight  out  of  the  twelve  last  quarters  of  the  moon  the  readings 
were  high. 

2ndly.  In  comparing  the  curve  of  the  reading  of  the  Barometer 
with  that  of  the  Mean  Temperature^  it  appears  that  out  of  228 
days,  in  which  the  temperature  was  above  the  average,  there  were 
187  when  the  barometer-readings  were  also  above  the  average,  and 
only  41  when  they  were  below  it ;  and  on  the  other  hand,  out  of 
137  days  in  which  the  temperature  was  below  the  average,  there 
were  82  days  when  the  barometer-readings  were  high,  and  66  when 
they  were  low ;  in  the  former  case  in  the  proportion  of  4^  to  1,  in 
the  latter  of  li  to  1.  These  results  will  appear  best  £rom  the  fol- 
lowing Tables. 
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Temperature 

aboTe  or  below 

the  aTorage. 


Periods. 


Days. 


Barometer. 
Number  of  Days 


Above 
average. 


Below 
average. 


Below January  1-^ 

Above January  4-16 


Below 
Moetly  above. 

Below 

Above 

Below 


January  17-30 

January  Sl-Februaiy  8 

February  9-22 

February  23-B£arch  3  ... 
March  4-30 


Above March  31-AprU  2 

Below I  April  29-May  1 

Above i  May  2-9 

Below i  May  10-16 

Moetly  above...  May  17-June  10 

Moetly  below...  June  11-19    

Above June  20-25    

Below June  26-July  1... 


Above. 

Below 

Above 

Mostly  below. 

Above 

Moetly  below. 
Moetly  above. 


July  2-9. 

July  10-13 

July  14-30 

July  31-August  19  

August  20-October  12 

October  13-November  11... 
November  12-December  31 


3 

'3 
H 

9 

9 
27 
19 

3 
S 

7 
»S 

t 

6 
8 

4 
J7 

ftO 

54 
30 
50 


I 
8 
3 
4 
10 

7 
16 
29 

3 
6 

4 
23 

9 
6 

4 
8 

4 
17 
12 
46 
16 
33 


2 

5 
II 

5 

4 
2 
II 
o 
o 
2 

3 

2 
o 
o 

2 

o 
o 
o 
8 
8 

14 
>7 


Temperature 

below  average. 

t    * 

!    Days. 

1 

Barometer 

above 
average. 

Barometer 

below 

average. 

Days. 

Barometer 

above 
average. 

Barometer 

below 

average. 

Winter 

1 

I       13 
9 
9 

days. 

4 
7 

days. 

5 
5 

2 

3 

14 
14 

days. 

I 

3 
10 

days. 

2 
II 

Winter 

Spring 

:      1 

1      ^5 

1 

23 

2 
2 

.7 
3 
7 

16 
3 

4 

II 

Spring 

Summer 

6 
8 

17 
—54* 

50 

6 

8 

17 
46* 

33 

»o 

I 

4 
•  20 

9 

4 

4 

12 

•• 

Summer 

Autumn 

17 

30 

16 

14 

Autumn 

228 

187 

41 

137 

82 

55 

*  N.B.  Some  of  these  days  belong  to  Summer  and  some  to  Autumn. 
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From  this  last  Table  it  appears  that  in  all  the  four  quarters  of 
the  year,  with  the  temperature  either  above  or  below  the  average, 
except  those  parts  of  the  winter  months  when  the  temperature  was 
below  the  average,  the  number  of  days  with  the  barometer-reading 
above  the  average  exceeded  those  with  the  barometer-reading  below 
it ;  but  that,  in  the  exception  just  named,  the  number  of  days  with 
the  barometer  below  the  average  exceeded  the  number  of  days 
with  the  barometer  above  it.  From  this  we  may  gather  that  cold 
weather  in  the  winter  of  1865  occurred  with  a  low  barometer  more 
than  with  a  high  one. 
Srdly.  In  comparing  the  Barometric  curve  with  the  Direction  of  the 
Wind,  it  seems  that  in  nearly  all  periods  of  any  continuance  of 
north,  north-east,  or  east  wind,  the  curve  was  either  rising,  high  or 
steady,  except  June  28  to  July  1,  when  there  was  a  sharp  dip  in  the 
curve,  with  a  gale  from  north-east,  and  a  heavy  fall  of  rain ;  and 
on  August  23  the  barometer,  continued  to  fall  with  north-easterly 
wind,  having  fallen  for  three  days  previously  with  a  west-south- 
west wind ;  and  on  that  day  also  was  a  heavy  fall  of  rain,  this 
happening  just  at  the  end  of  the  wet  period,  from  July  31  to 
August  24,  and  before  the  very  long  dry  one  to  October  8  ;  and 
in  the  month  of  October,  afber  the  eighth  day  (with  the  exception 
of  the  14th  to  16th),  the  curve  seemed  to  be  as  low  -with  north- 
east wind  as  any  other  direction  of  wind,  this  having  been  a  very 
wet  period.  In  some  cases  we  find  that,  with  a  west-south-west 
wind  following  a  north-east  or  east  wind,  the  curve  continues  to 
rise  after  the  north-east  wind  has  gone ;  for  instance,  north-east  Ja- 
nuary 1  to  3,  followed  by  a  south-west  and  west  wind,  the  curve  rose 
from  the  3rd  to  7th  0*93  inch.  Again,  east  and  north-east  June 
28  to  July  1,  with  a  fall  of  0*92  inch,  was  succeeded  by  south-west 
wind,  and  a  rise  in  the  barometer  of  0*84  inch.  Again,  October  30 
the  readings  increased  0*1  inch  with  north  wind,  and  then  in- 
creased three  days  with  west  wind  0*7  inch  more,  and  then  remained 
high,  with  only  a  slight  increase  with  north-north-east  wind. 

It  is  abo  worthy  of  remark  during  that  long  continuence  of  fine 
weather  in  September,  that  there  was  prevailing  westerly  wind 
till  the  11th,  with  a  very  steady  barometer-curve ;  then,  although 
the  wind  changed  suddenly  round  to  the  east  on  September  12, 
and  remained  so,  nearly  constantly,  till  the  break-up  of  the  fine 
weather  October  8,  the  same  fine  weather  still  continued,  with  a 
very  high  barometer-curve,  although  not  quite  so  steady  as  pre- 
vious to  the  11th  of  September. 

4thly.  Next,  comparing  the  Barometric  curve  with  the  Bamfatt^ 
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in  most  cases  of  a  ramypeiiodjas  might  be  ezpectedya  correspondijig 
dip  in  this  ctunre  was  found,  with  a  few  exceptions,  which  are  worthy 
of  remark,  viz.  7th  of  May,  the  barometer  reading  steady  above 
30  inches  0'4>0  inch  rain  fell ;  on  the  11th  of  May,  the  reading  in- 
creasing all  the  time,  0*425  inch  rain  fell,  but  this  was  after  a  fall  of 
0*764  inch  rain  on  the  previous  day,  the  reading  of  the  barometer 
having  faUen  from  the  7th  to  the  10th.  On  the  2nd  of  June  0*925 
inch  fell,  but  there  was  only  a  small  fall  of  the  barometer.  Then  on 
the  22nd  of  July,  the  curve  having  been  very  steady  firom  the  7th, 
it  began  to  rise  still  further,  and  continued  to  do  so  till  the  26th ; 
and  on  the  23rd  0431  inch  of  rain  fell,  the  barometer-reading 
increasing  all  the  time,  and  it  being  the  second  day  of  a  four 
days'  continuous  increase.  Again,  on  the  drd  of  August  there  was 
a  fall  of  rain  of  0*842  inch,  yet  the  barometer  was  rising  all  the 
time.  On  September  21,  with  a  rising  barometer,  but  immediately 
Buooeediog  a  decrease  of  037  inch  in  the  reading,  0'429  inch  rain  fell, 
but  at  Greenwich  only  0*16  inch  of  rain  fell ;  this  was  with  a  north 
wind,  with  a  decrease  of  8^  in  the  mean  temperature  from  the  day 
before,  and  it  was  a  very  partial  raia.  On  the  22nd  of  October, 
when  0876  inch  of  rain  fell,  the  baromoter-reading  only  decreased 
0*2  inch.  It  is  worthy  of  remark  that  from  October  8  to  the  end  of 
the  month,  while  the  barometer-readings  were  very  low  and  sub- 
ject to  much  fluctuation,  there  was  a  great  deal  of  rain^  and  very 
little  wind,  there  being  only  one  day  (the  25th)  when  it  might  be 
considered  very  strong ;  on  the  other  hand,  in  the  latter  half  of 
November,  while  the  barometer-readings  were  equally  low  and 
fluctuating,  there  was  a  great  deal  of  wind  and  many  gales,  but 
only  small  quantities  of  rain,  although  frequent. 

II. — 1.  Wheat  averageB  with  Hhmperature, — ^During  the  three 
winter  months  January,  February  and  March,  the  price  of  wheat 
was  remarkably  uniform,  varying  only  8^.  per  quarter,  and  then 
when  the  great  rise  in  the  temperature  took  place  during  the 
next  fortnight,  there  was  also  a  rise  of  1«.  9d.  per  quarter ; 
then  it  remained  pretty  steady  during  the  fine  weather  to  the 
end  of  April,  and  then  rose  gradually  to  the  second  week  in 
July,  when  it  was  3«.  6d.  per  quarter  dearer  than  at  the  end  of 
April,  the  mean  temperature  after  the  second  week  in  May  also 
for  the  most  part  rising,  it  having  increased  10°  to  12^  since  the 
end  of  April ;  the  price  remained  pretty  uniform  all  through  the 
hot  weather  of  July,  and  became  lOd.  per  quarter  less  by  the  second 
week  in  August,  the  mean  temperature  having  also  become  about 
15^  lower  by  the  first  week  in  that  month ;  then  the  price  rose 
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again  yerj  quickly  4if .  7d.  by  the  end  of  the  month  and  beginning 
of  September,  and  just  at  this  time  the  mean  temperature  roae  10^; 
and  by  the  middle  of  September  wheat  had  fallen  again  4*.  7d.,  or 
nearly  to  the  average  of  the  year,  and  it  fell  1«.  2d.  further  by  the 
end  of  the  month,  and  during  the  last  fortnight  in  the  month 
there  was  also  a  decrease  in  the  mean  temperature  of  12°  to  15^ ; 
but  after  this,  while  the  temperature  continued  to  decrease,  the 
price  of  wheat  increased  again  and  very  quickly,  to  the  highest 
price  of  the  year  in  the  middle  of  November,  and  remained  high 
to  the  end  of  the  year.  Down  to  the  end  of  September,  there 
seems  to  have  been  in  a  slight  degree,  a  similar  rise  and  fall  in  the 
generality  of  the  curves,  but  after  September  they  took  quite 
opposite  courses ;  probably  there  was  some  extraordinary  cause 
(as  the  cattle  disease)  to  account  for  this. 

2.  Whe^U  Averages  with  Mortality. — If  not  assuming  too  much,  it 
may  be  just  worth  mentioning  that  these  two  curves  seem  to  have 
taken  opposite  courses  till  the  end  of  August,  and  after  September 
the  same  courses ;  for  during  the  first  three  months  of  the  year, 
while  the  price  of  wheat  remained  steadily  lovo,  the  mortality  re- 
mained steadily  high,  then  while  the  price  of  wheat  rose  to  the 
end  of  May,  the  mortality  fell  during  the  same  time ;  and  during 
June  there  was  a  fall  in  the  price  of  wheat,  and  the  mortality 
rose,  and  after  that  wheat  rose  again,  almost  to  the  maximum  of 
the  year  at  the  end  of  August,  and  the  mortality  fell  to  the  mini- 
mum of  the  year ;  but  after  this,  while  the  price  fell  again,  the 
deaths  remained  about  the  same,  and  then  they  both  rose  together 
to  the  end  of  the  year. 

3.  Wheat  Averages  with  Bainfall. — The  only  points  at  all  notice- 
able in  comparing  these,  seem  to  be  in  the  fall  of  the  price  of 
wheat  during  the  dry  weather  of  June,  the  great  rise  during  the 
last  fortnight  of  the  wet  weather  in  August,  and  the  great  fall 
again  during  the  month  of  very  dry  weather,  26th  of  August  to 
the  23rd  of  September ;  after  this,  although  the  dry  weather 
continued,  the  prices  rose,  not  only  to  the  end  of  it,  at  the  8th  of 
October,  but  all  through  the  following  very  wet  period. 

III.— 1.  Next,  comparing  the  Lunations  with  the  Mean  Ihm- 
perature,  the  chief  points  to  be  remarked  are  these,  viz.  that  at 
the  time  of  first  quarter  the  mean  temperature  was  always  either 
at  or  above  the  average.  And  that  at  the  time  of  six  of  the  new 
moons,  there  occurred  a  dip  in  the  curve  of  the  mean  temperature 
whether  it  was  above  or  below  the  average  at  the  time.   Also  that 
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during  ten  of  the  periods  between  first  quarter  and  full  moon  the 
temperature  was  above  the  average. 

It  may  also  be  worth  mentioning  that  the  full  moon  of 
January  11  was  nearly  coincident  with  the  top  of  the  peak  (so 
to  speak)  of  the  mean  temperature  curve  in  January ;  that  the 
new  moon  of  January  27  just  preceded  the  great  rise  of  tempera- 
ture at  the  end  of  the  month ;  again,  that  the  new  moon  of 
March  27  just  preceded  the  great  rise  of  temperature  at  the  end 
of  March  before  referred  to ;  and  that  the  new  moon  of  April  25 
just  preceded  the  great  fisdl  of  temperature  at  the  end  of  April ; 
and  that  the  two  periods,  February  28  to  March  31,  and 
March  81  to  April  28,  which  appear  well-marked  in  the  curve  of 
mean  temperature  as  concave  and  convex  respectively,  followed 
by  two  days  the  two  periods  between  the  new  moons  of  February  25 
and  March  27,  and  March  27  and  April  25  respectively.  Two 
of  the  three  hottest,  days  in  June  occurred  on  the  days  of  full 
and  new  moons,  viz.  the  9th  and  23rd.  The  new  moon  of  Sep* 
tember  19  just  preceded  the  great  fall  of  temperature  on  Septem- 
ber 20.  September  21  to  October  17,  a  weU-marked  period,  was 
just  bounded  by  two  new  moons,  as  also  was  the  generally  cold 
period,  October  18  to  November  16. 

2.  There  does  not  seem  any  particular  coincidence  of  change  of 
moon,  with  change  or  direction  or  duration  of  wind  from  any 
particular  quarter. 

CoUectiDg  these  together,  we  find  that  the  seven  above-men- 
tioned new  moons  happened  at  the  time  of  four  rises  and  three 
falls  in  the  mean  temperature,  this  being  exactly  the  same  in  1864 
in  every  respect  as  to  the  new  moons,  which  therefore  would  help 
to  confirm  the  remark  made  in  the  paper  on  the  diagram  for  that 
year,  viz.  that  the  great  changes  in  the  mean  temperature  took 
place  at  the  time  of  new  moons :  there  do  not  seem  to  have  been 
any  peculiar  changes  of  temperature  at  the  time  of  any  of  the 
other  new  moons  in  1865,  or  at  the  times  of  any  of  the  full  moons 
or  first  or  last  quarters.  This  was  also  the  case  in  1864  as  to 
first  and  last  quarters. 

3.  Considering  the  litnatiokb  and  Bainfall  together,  it  appears 
that  the,  greatest  amount  of  rain  fell  about  the  time  of  the  first 
quarter  of  the  moon.  The  ag^gate  amotmts  which  fell  between 
the  four  quarters  were  as  follows : — 
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I 
Between  new  moon  and  first  quarter — 

8-477  in.,  or  30  per  cent,  of  yearly  total  on  42  daya. 
Between  first  quarter  and  full  moon — 

8*916  in.,  or  81*5.  per  cent,  of  yearly  total  on  48  days. 
Between  full  moon  and  last  quarter — 

5*974  in.,  or  21  per  cent,  of  yearly  total  on  89  days. 
Between  last  quarter  and  new  moon — 

6*116  in.,  or  17*5  per  cent,  of  yearly  total  on  81  days. 

Therefore  the  two  wettest  periods  were  between  new  moon  and 
first  quarter,  and  first  quarter  and  full  moon;  and  the  amounts  which 
fell  in  these  were  nearly  equal,  that  in  the  Litter  of  these  being 
not  &r  from  double  of  that  which  fell  between  last  quarter  and 
new  moon ;  and  although  the  nwmher  of  day  $  on  which  rain  fell  in 
the  first  and  third  of  the  four  periods  were  nearly  equal,  yet  the 
ioial  amount  in  the  first  is  nearly  half  as  much  again  as  that  in 
the  third,  which^shows  that  the  heaviest  fidls  must  have  taken 
place  in  the  first  of  these  two  periods,  this  appearing  so  in  glancing 
over  the  diagram. 

It  seems  worthy  of  remark,  that  the  order  of  gradation  of  the 
amounts  of  rain  which  fell  in  the  four  lunar  periods  in  1865  was 
exactly  the  reverte  of  that  of  the  respective  amounts  in  the  corre- 
sponding lunar  periods  in  1864,  viz.  that  in  1865  the  wettest  was 
that  between  first  quarter  and  full  moon,  and  in  1864  it  was  the 
driest,  and  so  forth. 

IV. — 1.  Temperature  and  Direction  of  Wind. — It  is  at  once 
apparent  that  in  the  winter  months  the  temperature  below  the 
average  occurred  with  wind  from  north-east  or  east,  and  above 
the  average  with  west  or  south-west  winds.  There  was  a  slight 
exception  to  this  just  after  the  vernal  equinox,  when  there  were 
three  days  of  westerly  wind,  in  the  middle  of  a  long  period  of 
easterly  wind,  and  the  temperature  6°  below  the  average  on  each 
of  those  three  days.  In  the  summer  months  the  temperature  does 
not  seem  to  be  nearly  as  much  influenced  by  the  direction  of  the 
wind  as  in  the  winter ;  for  in  the  first  week  in  August  there  was 
a  very  low  temperature  with  a  westerly  wind;  and  in  September, 
although  it  was  west  and  south-west  every  day  till  the  11th,  and 
then  easterly  to  the  end  of  the, month,  yet  the  temperature 
continued  high  throughout.  During  the  usual  cold  week  in  May, 
which  this  year  happened  from  the  10th  to  16th  (being  seven  days), 
the  wind  was  north-east  only  on  two  and  a  half  of  these,  and  west 
and  south-west  on  all  the  others. 
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2.  Tsn^enUure  and  Mortality, — ^The  high  mortalitj  with  which 
the  year  commenced  was  maintained  throughout  the  first  three 
months,  although  the  temperature  was  several  times  above  the 
average,  yet  the  numbers  of  deaths  were,  to  some  extent,  influenced 
by  the  temperature ;  for  in  each  of  the  two  cold  weeks,  at  the  end 
of  January,  the  numbers  were  160  and  190  more  than  in  the  week 
ending  the  18th,  and  with  the  first  week  of  February,  which  was 
warm,  tiie  deaths  decreased  again  184 ;  but  it  is  rather  remark- 
able that  the  very  cold  weather  in  the  middle  of  February 
brought  with  it  hardly  any  increase  in  the  deaths,  these  remain- 
ing pretty  much  the  same  till  the  third  week  in  March,  when  the 
continued  cold  caused  the  number  of  deaths  to  rise  100;  and  they 
continued  at  this  height,  viz.  between  1630  and  1680,  till  the  first 
week  in  April,  when  the  warm  weather  caused  a  decided  decrease, 
which  continued  till  the  second  week  in  May,  being  then  1167 ; 
and  they  remained  without  very  much  variation  to  the  second 
week  in  June,  the  temperature  having  been  chiefly  above  the 
average,  and  at  times  hot ;  they  then  increased  832  in  three  weeks 
to  the  1st  of  July,  when  they  were  1536,  the  temperature  in  the 
first  week  after  such  increase  being  low  for  the  season,  and  in  the 
next  very  high,  and  the  next  low  again,  which  is  curious ;  they  then 
gradually  diminished  to  1181  in  the  last  week  in  August,  although 
the  temperature  was  very  high  during  the  last  seventeen  days  of 
July ;  then  again,  although  the  temperature  was  so  extraordinarily 
high  all  through  September,  the  mortality  remained  unexpectedly 
low,  never  exceeding  1214  till  the  second  week  in  October ;  and 
then  with  a  diminution  of  temperature,  the  numbers  began  to 
increase  and  continued  to  do  so  tUl  the  last  week  of  the  year,  when 
they  reached  1608,  although  the  temperature  during  the  last 
eleven  weeks  of  the  year  was  nearly  all  the  time  between  4fP  and 
50^.  On  the  whole,  the  mortality  does  not  seem  to  have  been  so 
much  influenced  by  the  temperature  as  in  1864,  or  as  might  have 
been  expected,  especially  in  the  summer,  when  there  was  only  a 
moderate  increase  in  the  deaths  notwithstanding  the  unusual  heat 
of  the  season. 

3.  Temperature  emd  Bain. — In  1864  rain  fell  chiefly  in  the 
winter  months  with  temperature  above  the  average,  but  in  1865, 
in  consequence  of  the  frequency  of  snow  in  January,  February, 
and  March,  rain  or  melted  snow  was  as  often  measured  with 
temperature  below  as  above  the  average,  particularly  January  26 
and  27,  when  the  temperature  was  very  much  below  the  average ; 
1'3  inch  was  measured.    At  other  times  of  the  year,  rain  generally 
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fell  synchronously  with  a  dip  in  the  curve  of  the  mean  temperature ; 
for  instance,  on 

May  7,  0*4  in.  of  rain  fell,  with  a  decrease  of  5°  of  mean  tempera- 
ture from  previous  day. 
May  9, 10  and  11,  1*38  in.,  with  a  decrease  of  10°. 
June  2,  0*925  in.,  after  a  decrease  of  10°. 
June  29  and  30,  1*26  in.,  after  a  decrease  of  11°. 
July  81  to  August  4,  2*11  in.,  after  a  decrease  of  19°. 
August  23, 1*11  in.,  after  a  decrease  of  6^*6. 
September  21,  0*43  in.,  with  a  decrease  of  8°. 
October  18,  0*21  in.,  after  a  decrease  of  6°. 
October  19,  0-66  in.,  after  a  further  decrease  of  7°. 

But  in  November  and  December  rain  seems  to  have  fallen 
chiefly  with  a  rise  in  the  curve  of  the  mean  temperature. 

V. — 1.  Direction  of  Wind  and  Mortality, — Taking  those  weeks 
when  the  number  of  deaths  exceeded  the  number  estimated  with 
a  correction  for  increase  of  population,  and  then  those  weeks 
when  the  numbers  fell  short  of  the  estimated  number,  it  is  found 
that  the  number  of  the  former  when  the  easterly  was  the  prevail- 
ing wind,  bore  to  the  number  of  the  former,  when  the  westerly 
was  the  prevailing  wind,  a  proportion  of  13  to  19  *,  and  on  the 
other  hand,  that  the  number  of  the  latter,  when  the  easterly  wind 
was  the  prevailing  wind,  bore  to  the  number  of  the  latter,  when 
the  westerly  wind  was  tlie  prevailing  wind,  a  proportion  of  6  to  9 ; 
from  this  we  may  conclude  that  when  the  mortality  was  above 
the  average,  the  proportion  of  east  wind  to  west  wind  was  much 
larger  than  when  the  mortality  was  below  the  average,  or 
When  mortality  above  average,  E. :  W. : :  13  :  19, 
When  mortality  below  average,  E. :  W. : :  6  :  9, 
or  that  the  mortality.with  east  wind :  mortality  with  west  wind, 
"  IJ :  f,  or  as  117  :  96. 

2.  Direction  of  Wind  and  Bain, — The  preceding  Table  (pp.  88 
and  89)  shows  the  aggregate  amounts  of  rain  which  fell,  with  the 
diflerent  directions  of  the  wind ;  also  the  number  of  days  with  the 
different  directions  of  the  wind  on  which  any  amount,  and  on 
which  0-25  in.  or  upwards,  fell. 

From  this  Table  it  is  found  that  the  greatest  amount  of  rain 
fell  witli  wind  blowing  froto  a  generally  south-westerly  direction, 
but  that  from  any  one  point  the  greatest  amount  fell  from  the 
north-east,  viz.  5*223  inches,  which  slightly  exceeded  that  which 
fell  with  a  south-west  wind,  viz.  6  044  inches;  this  is  to  be  accounted 
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for  from  the  fact  that  the  heaviest  falls  of  the  year  occurred  with 
wind  from  north-east,  viz.  January  27,  when  the  amount  collected 
was  0*966  in. ;  May  10,  0764  in. ;  June 80, 1*164  in. ;  and  August 
23, 1*114  in. ;  yet  this  is  also  remarkable,  because  the  number  of 
days  with  north-east  wind  when  rain  was  measured  was  only  17, 
or  just  half  the  number  with  south-west  wind,  or  that  the  rain 
from  north-east  was  just  double  as  heavy  as  that  from  south-west. 
But  if  we  take  the  amount  from  a  south-westerly  point  generally, 
f.  e.  adding  to  it  half  the  amounts  belonging  to  south-south-west 
and  west-south-west  respectively,  we  find  it  is  7'938  in. ;  and 
similarly  the  amount  from  a  general  north-easterly  point  is 
6*734  in.,  which  would  appear  to  coincide  more  nearly  with  the 
general  notion  of  the  moist  south-west  wind.  The  driest  quarter 
of  the  compass  appears  to  have  been  the  east-south-east. 

VI.  Lastly,  Mortality  with  Sain, — The  mortality  exceeded  the 
estimated  number  from  the  beginning  of  the  year  to  the  end  of 
April,  during  which  time  there  was  both  very  wet  weather  (in 
January)  and  very  dry  weather  (in  April) ;  then  followed  three 
weeks  with  mortality  below  the  estimated  number,  and  during  the 
last  two  of  them  wet  weather ;  then  four  weeks  very  near  the 
estimated  number,  with  partly  wet  and  partly  dry  weather ;  then 
came  seven  weeks  (with  one  exception)  with  the  mortality  a  good 
deal  above  the  estimated  number,  the  first  two  weeks  of  which 
were  very  dry,  and  the  remainder  wet,  and  at  times  very  wet  ; 
thence  to  the  first  week  in  October  (eight  weeks)  the  numbers  of 
deaths  were  generally  below  or  near  the  average,  the  first  two 
being  very  wet,  and  the  remainder  very  hot  and  dry ;  from  that 
time,  during  four  very  wet  weeks  and  two  moderately  dry  ones, 
the  numbers  Were  above  the  average ;  then  with  four  weeks  of 
frequent  but  not  heavy  rains  the  mortality  was  below  the  average ; 
then  followed  two  weeks  when  it  was  above  again,  during  which 
time  there  was  hardly  any  rain,  and  the  last  week  of  the  year 
it  was  slightly  below  the  average,  and  there  was  much  rain. 

The  results  appear  to  be, 
of  26i  dry  weeks, 

the  mortality  was  ahooe  the  estimated  numbers  on  15^  of  them  ; 

the  mortality  was  below  the  estimated  nimibers  on  2  of  them ; 

the  mortality  was  at  or  near  the  estimated  numbers  on  8  of  them : 
and  of  26^  wet  or  rainy  weeks, 

the  mortality  was  above  the  estimated  numbers  on  15  of  them ; 

the  mortality  was  below  the  estimated  numbers  on  8=1  of  them ; 

the  mortality  was  at  or  near  the  estimated  numbers  on  3  of  them. 
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Therefore  in  1866  neither  wet  nor  dry  weather  seemed  to  have 
raised  the  mortality  above  the  estimated  average,  but  that  wet 
weather  tended  to  keep  the  mortality  as  much  below  the  average 
as  dry  weather  to  keep  it  at  or  near  the  average,  t.  e.  if  the 
presence  or  absence  of  rain  exercised  any  influence  at  all  on  the 
mortality,  independent  of  the  temperature,  direction  of  wind,  or 
any  other  element. 


CXVI.  On  the  Progress  of  Bainfall  Investigations,  and  on  Fluc- 
tuations in  the  Annual  Fall  of  Bain.     By  Gt.  J.  Stmows,  Esq. 

It  being  rather  more  than  three  years  since  I  have  rendered  a  full 
account  of  my  proceedings  to  this  Society,  it  seems  hardly  desi- 
rable further  to  postpone  it ;  moreover,  it  seems  opportune  at  the 
apparent  close  of  a  period  of  drought  to  notice  some  of  its  most 
salient  points.  To  these  two  separate  questions  I  propose  to  de- 
vote this  paper.  First,  to  explain  the  steps  that  have  been  taken 
to  increase  and  improve  our  means  of  observation ;  by  which  I 
do  not  refer  merely  to  obtaining  additional  stations,  but  also  im- 
proving and  experimenting  with  every  variety  of  instrument,  and 
inducing  habits  of  uniformity,  increased  care,  regularity,  and 
accuracy  among  the  observers.  Secondly,  I  propose  to  point  out 
a  few  of  the  results  of  such  temporary  and  partial  investigations 
as  the  organization  of  the  system,  and  that  collecting  which  I  hold 
to  be  my  first  duty,  has  afforded  opportunity. 

Under  the  first  head  we  have  to  consider  (1)  Geographical  dis- 
tribution of  stations  ;  (2)  Examination  of  instruments  both  before 
despatch  and  after  erection ;  (3)  Best  form,  size,  and  material  for 
rain-gauges,  as  well  as  best  height ;  (4)  A  variety  of  small  matters 
desirable  for  determination ;  (5)  The  steps  that  have  been  taken  to 
secure  strict  accuracy  and  uniformity;  (6)  The  amount  of  in- 
formation collected. 

1.  Oeographical  distribution  of  stations. — This  is  a  point  in  which 
progress  is  not  easily  made  evident,  the  mere  numerical  increase 
being  no  guide  ;  it  may,  however,  incidentally  be  mentioned  that 
there  are  now  at  least  twice  as  many  observers  as  there  were  in 
1861,  the  number  of  perfect  returns  for  that  year  being  626, 
while  at  the  present  time  there  are  between  1300  and  1500 — cer- 
tainly more  than  the  former,  and  probably  less  than  the  latter. 
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A  far  better  indication  of  the  effective  progress  of  this  branch  is 
afforded  bj  the  Tables  appended  to  my  last  Eeport  to  the  British 
Association  (copies  of  which  will  shortly  be  forwarded  to  every 
observer).  Take  first  Ireland.  When  I  began  my  investigations 
in  1860,  there  were  only  eighteen  persons  observing  rainfall  in  the 
whole  country,  and  their  results  were  never  collected,  and  rarely 
published,  now  the  number  is  quadrupled.  Then  there  was  no 
observer  in  Cavan,  Donegal,  Down,  Kerry,  Kilkenny,  London- 
derry, Meath,  Boscommon,  Tipperary,  Tyrone,  Westmeath,  or 
Wexford,  now  there  is  one  or  more  in  each.  Take  again  the 
central  portions  of  Inverness  and  Boss-shire :  I  well  remember  the 
feeling  of  mortification  that  I  felt  on  one  or  two  occasions  when  this 
paucity  of  observers  was  brought  forcibly  home  to  me.  Once  it 
was  an  engineer  who  wanted  information  as  to  the  rainfall  in  the 
east  of  Caithnesshire,  and  I  had  to  tell  him  that  I  then  (not  having 
at  that  time  obtained  the  lighthouse  gauge  returns)  knew  only  of 
one  year's  observations  having  been  made  in  any  part  of  the 
county.  On  the  other  occasion,  I  was  asked  to  supply  a  rain- 
gauge  gratuitously  because  'Hhere  is  no  station  within  thirty 
miles  of  me  in  any  direction,  and  to  the  N.  or  S.  of  me  there  is  not 
one  for  100  miles."  Now,  however,  there  is  no  part  of  Scotland 
more  than  twenty-two  miles  from  one  or  more  of  my  stations,  or 
with  any  such  sweep  as  fifty  miles  without  one  or  more  gauges. 
Lastly,  I  would  take  Wales.  The  returns  for  1859  comprise 
eight  stations,  viz.  Lampeter,  Llandissillio,  Llandudno,  Hawarden, 
Holywell,  Ystalyfera,  Haverfordwest,  and  Bhayader.  Now  they 
number  over  100,  the  returns  of  seventy-two  being  perfect  for 
1865  (or  just  nine  times  as  many  as  in  1859)  ;  there  is  yet  room 
for,  and  necessity  for,  several  more,  some  important  districts  being 
quite  unrepresented.  I  am  glad  to  state  that,  in  conjunction  with 
Mr.  Bateman,  P.B.S.,  I  am  taking  steps  to  obtain  further  obser- 
vations from  the  Principality,  and  hope  to  make  the  representa- 
tion yet  more  complete  during  the  present  year. 

2.  Examinatian  of  instruments  hefore  and  after  erection, — This 
most  important  matter  has  unfortunately  not  made  such  rapid 
progress  as  I  anticipated  and  desire.  True,  several  hundred  gauges 
have  been  tested  before  despatch,  but  this  affords  no  check  as  to 
the  position  in  which  they  will  be  placed,  on  which  it  is  almost 
needless  to  remark,  almost  as  much  depends  as  on  the  accuracy 
of  the  instrument.  The  really  effectual  and  proper  plan  is  to  visit 
the  whole  of  the  stations  and  test  at  once  the  accuracy  of  the  gauge 
and  the  suitability  of  its  position;  but  the  time  consumed  and  labour 
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and  expense  involyed  is  so  great  that  little  progress  has  hitherto 
heen  made,  and  up  to  the  present  time  not  one  station  in  six  has 
been  visited.  Hope,  which  carried  me  through  the  heavy  pecu- 
niary losses  attendant  on  organizing  the  present  corps  of  ob- 
servers,— ^hope,  I  say,  induces  the  belief  that  this  year  will  see  the 
number  of  stations  already  visited  raised  at  least  to  200  if  not  to 
300,  though  as  the  average  cost  of  visiting  each  gauge  is  quite 
10«.,  it  may  be  that  the  finances  will  not  allow  such  a  general 
viHitation  as  I  should  like  to  carry  out. 

3.  Bettfarm^  size,  and  material  for  rain-^au^es,  and  beet  height 
at  which  to  place  them. — ^This  had  received  little  attention  from  me 
untU  1863,  and  was  not  even  mentioned  in  the  paper  I  then  read 
to  this  Society.  Subsequently  it  has  assumed  an  importance  few 
would  have  anticipated.  In  the  summer  of  1863,  Colonel  Ward, 
after  some  consultation  with  myself,  decided  on  commencing  the 
now  well-known  Calne  experiments —  consisting  of  two  sets  of 
gauges,  one  set  of  eleven  gauges  exactly  alike  in  size  and  form, 
but  at  the  various  elevations  shown  in  the  diagram.  The  results 
hitherto  obtained  are  shown  in  the  following  Table,  and  also  on  the 
diagram,  from  which  it  is  evident  that  the  deficiency  in  elevated 
gauges  is  nearly  twice  as  great  in  winter  as  in  summer. 


Table  I. 

Bain  collected  at  various  Heights  above  the  Ghround  at  Castle 
House,  Calne,  August  1863  to  December  1865. 

Lat.  61°  27'  N.,  long.  P  69'  W. ;  height  above  sea  250  feet. 
[Qauges  all  Glaiaher's  pattern,  8  InoheB  in  diameter.] 


u   Height  of 

top  of  gauge 
above  ground. 

Summer  Months. 
(=ApriltoSept) 

Winter  Months. 
{  =  Oct,  to  March). 

Total  period. 

Depth  in 
inches. 

FaUin 

level 

gauge 

being  1000. 

Depth  in 
inches. 

FVUlin 

level 

gauge 

being  1-000. 

Depth  in 
inches. 

Rdlin 

level 

gauge 

being  1-000. 

Level    

2  inches    ... 
6  inches    ... 

Ifoot    

2  feet 

arii3 
26-817 
26571 
26430 
26-295 
26-183 
25849 

^S'S9S 
25-064 

I'OOO 

•989 
•980 

*975 

■III 

•950 

•944 
•924 

40-155 

39783 
38289 
37566 
36-610 
36-415 
35947 
35*»i7 
35278 

I'OOO 

-990 
•953 
•935 
•912 

•I95 

•877 
•878 

67268 
66600 
64860 
63996 
62-905 
62-598 
61*796 
6o'8i2 
60-342 

I -000 
■990 
•964 

•951 

•935 

•931    - 

•919 

■904 

•897 

3feet 

5  feet 

10  feet 

•20  feet...  . 
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UleviUion'gauges  at  Calne  and  their  results. 


20  ft. 


-ssTotel  period. 


Simultaneously  with  this  series  of  elevation-gauges,  another  set 
were  started  hj  Colonel  Ward,  with  a  view  of  determining  the 
relative  indications  of  gauges  of  various  sizes ;  thoj  are  not  quite 
uniform  in  pattern,  since  so  to  make  them  would,  it  is  believed, 
have  entailed  greater  errors  than  by  slightly  varying  the  arrange- 
ments of  the  larger  gauges,  the  main  object  being  to  give  them 
greater  stability  and  prevent  their  being  blown  away  by  gales  of 
wind.  The  following  Table  shows  the  total  amount  registered  by 
each  gauge  during  the  two  years  18(>1-1866,  and  its  difference 
from  the  mean  of  all  these  gauges : — 

Table  II. 


dauges  all  1  foot  above  ground. 


Size  of  gauge. 

Total  collected. 

Difference  from  mean. 

1  inch  diameter 

46490 

—1*900 

2  inches    „ 

47964 

—  1*426 

4    „ 

49717 

+0*327 

5    „ 

49720 

H-o*33o 

6    ,. 

50809 

+  1*419 

°    »i          »» 

51166 

+  1*776 

12    „ 

49808 

+0*418 

24    .. 

49-576 

+0*186 

5    „      square... 

49140 

—0*250 

10    , 

49-512 

+  0122 

Mean «. 

49390 

From  this  it  will  be  seen  that  (at  a  height  of  1  foot)  the  extreme 
results  are  given  by  very  small  and  by  medium-sized  gauges ;  that 
gauges  4  in.,  5  in.,  12.  in.,  24  in.  diameter,  and  one  10  in.  square, 
agree  within  considerably  less  than  a  half  per  cent. 
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But  it  must  be  understood  that  these  results  are  not  to  be 
accepted  as  final,  very  much  has  jet  to  be  done ;  they  hare  to  be 
varied  in  position  and  height,  and  other  points  looked  to. 

I  have  entered  thus  into  detail  respecting  the  Calne  experiments, 
because'thej  are  the  model  of  which  two  copies,  with  considerable 
variations,  have  since  been  started,  one  at  Castleton  Moor,  Man- 
chester, bj  the  Bev.  J.  Chadwick  Bates  in  1868,  and  one  at  Bother- 
ham,  by  Mr.  Chrimes,  erected  during  last  month.  Mr.  Bates's  set 
being  mainly  a  duplicate  of  those  at  Oalne,Ipropose  to  mention  only 
two  instruments  at  work  there,  viz.  a  thermo-rain-gauge  constructed 
of  ebonite  (to  avoid  influencing  the  temperature  of  the  rain  by 
contact  with  metallic  surfaces),  and  so  arranged  as  to  show  mo- 
ment by  moment  the  temperature  of  each  shower  as  it  falls  ;  there 
have  been  some  considerable  difficulties  in  getting  it  arranged, 
but  now  they  are  reported  to  be  settled,  and  I  look  with  some 
interest  to  comparing  the  results  of  Mr.  Bates's  set  of  elevation- 
gauges  with  his  records  of  the  temperature  of  the  rain.  Mr.  Bates 
has  also  devoted  a  good  deal  of  attention  to  the  construction  of  a 
self-registering  rain-gauge,  but  not  having  seen  it,  or  a  drawing  of 
it,  of  course  I  can  express  no  opinion  on  its  merits. 

The  last  set  of  experimental  rain-gauges,  and  in  some  respects 
the  most  curious,  are  those  erected  by  Mr.  Chnmes  on  a  very 
exposed  plot  of  land  near  Botherham.  They  consist  of  about 
twenty  5-inch  gauges,  the  funnels  of  which  are  employed  as  fol- 
lows:— ^two  at  25  feet  above  the  ground  (one  being  for  daily  and  one 
for  monthly  measurement),  two  at  20  feet,  two  at  15  feet,  two  at 
10  feet,  two  at  5  feet,  and,  I  believe,  one  or  two  on  the  ground. 

There  is  also  a  gauge  similar  to  one  used  by  Professor  Phillips 
some  thirty  years  since  on  the  top  of  York  Minster,  and  constructed 
to  show  the  angle  and  azimuth  of  every  shower.  It  has  five  funnels 
(with  separate  receivers  to  each),  the  orifice  of  one  being  horizontal 
and  of  four  vertical,  one  facing  each  of  the  cardinal  points  N.,  S., 
E.,  and  W.  Of  course,  unless  rain  falls  absolutely  vertically  or 
horizontally  and  exactly  from  one  of  the  cardinal  points,  it 
will  enter  more  than  one  of  the  funnels,  and  the  relative  amount 
will  enable  us  to  ascertain  the  angle  at  which  the  rain  has  fallen. 
This,  it  is  not  improbable,  will  tend  to  explain  the  variation  of 
rainfall  with  elevation  above  the  ground,  especially  in  conjunction 
with  Mr.  Chrimes's  two  other  gauges,  which  are  both  made  to 
revolve  by  vanes  and  kept  face  to  wind;  one  of  them  has  its  funnel 
fixed  at  an  angle  of  46®,  the  other  tips  or  tilts  towards  the  wind, 
being  provided  with  levers,  carrying  hemispherical  cups  (like 
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anemometer  cups),  and  provided  with  sundry  ooTrnterpoiseB,  so  that 
in  a  perfect  calm  the  orifice  wfll  be  horizontal,  and  in  a  driving 
gale  nearly  vertical  and  fiunng  the  wind. 

Before  passing  to  other  branches  of  rainfall  matters,  I  should 
not  omit  to  mention  that  the  question  of  maierud  has  not  been 
overlooked.  Metal  gauges,  as  every  observer  knows,  soon  become 
oxidized,  and  then  a  certain  portion  of  every  shower  is  held  in 
the  roughened  surface  of  the  funnel,  and  evaporates  instead  of 
being  measured ;  on  each  separate  occasion  the  loss  is  inappre- 
ciable, but  when  the  gauge  is  heated  (and  all  know  how  hot  black 
metal  gets  in  the  full  rays  of  the  sun),  and  hot  sunshine  and 
warm  showers  frequently  alternate,  it  will  be  seen  that  the  error 
is  rapidly  multiplied,  and  must  exert  a  sensible  effect.  Pressed 
as  I  have  hitherto  been  by  the-  variety  of  rainfall  matters  that 
brook  no  delay,  this  one  has  never  received  Aill  consideration 
until  I  was  writing  this  paper,  but  one  plan  now  strikes  me  which, 
as  a  temporary  measure,  I  submit  to  the  opticians  and  to  my 
observers,  namely,  to  paint  their  gtmges  white  instead  ofhlack,  as 
they  will  thereby  be  many  degrees  cooler  than  they  now  are. 
Water  is,  however,  apt  to  stand  in  blebs  on  fresh  paint  or  japan, 
and  ao  fails  to  pass  inside  the  gauge.  I  therefore  tried  several 
materials,  by  far  the  best  at  present  being  ebonite,  of  which  the 
whole  gauge  might  I  think  be  made,  as  well  as  the  funnel  I  have 
now  had  at  work  for  some  years,  and  which  is  alike  unchanged  in 
surface  or  in  figure  (which  is  more  than  can  be  said  for  most 
metal  gauges,  since  they  generally  warp  more  or  less).  I  hope 
this  year  to  get  glass  and  earthenware  funnels  tried  against  the 
ebonite  and  metal  ones. 

4.  Varioue  Mmall  mattera  desirable  far  determination. — Into  the 
details  of  these  I  will  not  here  enter,  suffice  it  to  say  that  it  in- 
dudes  among  others  turf-gauges,  percolating  gauges,  isolated 
sunk  gauges,  the  infiuence  of  river  mists  on  the  amount  of  rain 
collected,  the  determination  of  the  amount  of  sea  spray  mingled 
with  rain  at  exposed  coast  stations,  &c. 

6.  The  steps  that  have  been  taken  to  secure  accuracy  and  uni- 
forvwty  of  practice  among  all  the  observers, — These  consist  in 
small  details,  chiefiy  such  as  issuing  suggestions  as  to  the  selection 
of  a  position  for  a  rain-gauge,  its  management,  the  mode  of  keep- 
ing the  register,  the  measurement  of  snow,  the  hour  at  which  the 
observation  is  to  be  taken,  and  the  day  to  which  it  is  to  be  entered. 
On  this  last  head  it  may  be  remembered  there  were  a  few  remarks 
in  the  *  Proceedings '  (p.  423)  of  this  Society  last  spring.    Circu- 
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lara  were  issued  as  there  promijed,  and  the  replies  of  the  observers 
(at  least  of  several  hundred  of  them)  were  forwarded  to  Q.  Pigott, 
Esq.,  of  Abington  Pigotts,  who  most  kindly  relieved  me  from  the 
classification  of  them.  The  result  may  be  very  briefly  told. 
More  than  half  the  observers  observe  at  9  ▲.!£.,  and  four-fifths 
observe  between  8  and  10  a.3C.  ;  only  twenty-nine  observe  a,t  mid- 
night, and  seventeen  at  9  p.m.  It  is  therefore  obvious  that  the 
minority  of  18  per  cent,  (who  moreover  do  not  agree  among 
themselves)  should  bow  to  the  majority  of  82  per  cent.,  and  make 
9  A.M.  their  hour  of  observation.  So  much  for  the  hour.  The 
next  question  is,  to  which  day  is  the  fall  to  be  entered ;  to  that  on 
which  it  falls,  or  that  on  which  it  is  measured.  Two  reasons 
appeared  so  strongly  in  flavour  of  the  former  course,  that  I  was  very 
glad  to  find  the  majority  of  the  82  per  cent,  did  so  record  their  fall. 
(1)  The  true  end  of  the  month  being  midnight  on  the  last  day,  it 
is  obvious  that  9  a.m.  on  the  last  day  is  fifteen  hours  too  soon, 
and  9jIl.m.  on  the  first  day  only  nine  hours  too  late,  and  that 
therefore  9  a.m.  on  the  first  day  is  more  accurate  than  9  A..M.  of 
the  last,  as  15  is  to  9,  or  5  to  3.  (2)  By  the  adoption  of  9  a.m.  on 
the  first,  as  the  concluding  observation  of  the  previous  month, 
and  consequently  entering  the  amount  measured  each  morning  to 
the  previous  day,  the  date  of  a  rainfall  will  generally  accord  with 
the  popular  notion,  that  is  to  say,  if  it  rains  from  9  a.m.  to  6  f.h., 
on  say,  the  8th,  it  will  be  measured  on  the  9th,  but  recorded  to  the 
day  it  fell. 

Having  communicated  the  result  of  this  investigation  to  Mr. 
Glaisher,  I  received  a  reply  from  him  agreeing  to  recommend  thaC 
9  A.M.  he  adopted f  and  that  the  fall  then  measured  he  placed  against 
the  day  preceding  that  on  which  it  was  measured,  but  stipulating 
that  when  rain  is  known  to  fall  between  midnight  and  9  a.m.  of 
the  first  of  any  month,  a  note  to  that  effect  should  be  added  in  the 
register.  It  is  satisfactory  to  add,  that  I  believe  this  suggestion 
will  be  generally  adopted,  and  when  fresh  forms  have  been  sup- 
plied by  the  Meteorological  Society,  there  will,  I  hope,  be  few  de- 
partures from  uniformity  of  practice. 

6.  The  last  head  on  which  I  have  to  speak  before  proceeding  to 
the  second  branch  of  my  subject,  is  the  amount  of  information 
collected.  I  find  on  referring  to  the  paper  I  read  to  this  Society  in 
1863,  that  up  to  that  time  I  had  obtained  and  tabulated  the 
monthly  fall  at  about  900  stations,  amounting  in  the  gross  to 
about  8000  years.  I  have  not  time  now  to  take  stock  of  my  present 
stores,  so  must  content  myself  with  stating  that,  in  August  1865, 
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the  total  number  of  stations  was  doubled,  being  not  far  short  of 
2000,  and  the  number  of  complete  yearlj  returns  to  about  12,000. 
It  will  hence  be  seen  that  the  collection  of  old  returns  has  not 
kept  pace  with  the  increase  of  stations ;  the  explanation  lies  in 
the  fact  that  I  cannot  be  in  two  places  at  once,  and  that  so  long 
as  the  geographical  distribution  of  existing  stations  was  imper- 
fect^ I  have  felt  bound  to  look  to  that,  and  to  the  collection  of 
manuscript  observations  (which  are  always  getting  burned  on 
the  death  of  the  observers),  rather  than  to  the  printed  returns 
which  are  safe  in  the  British  Museum  Library. 

Flvctvations  ts  the  AmnjAii  Fall  of  Eaik. 

I  have  ever  maintained,  and  still  do  so,  that  my  first  duty  is  to 
organize  a  complete  system  of  rainffdl-observation,  and  to  collect  all 
the  records  which  can  possibly  be  obtained,  and  then  we  shall 
have  at  once  a  firm  and  unimprovable  basis  for  any  deductions  we 
may  wish  to  draw.  But  I  did  not  see  that  that  should  preclude 
my  endeavouring  to  give  some  approximate  results.  Possibly 
some,^to  may  prefer  to  have  nothing  but  what  is  perfect ;  but  I 
know  that  the  many  would  rather  have  an  approximation  than 
wait  an  indefinite  number  of  years  for  absolute  accuracy. 

I  make,  therefore,  no  apology  for  submitting  the  following 
results  of  a  temporary  investigation  made  last  spring,  and  partly 
published  in  '  The  Times '  and  other  papers — I  say  partly,  because 
though  the  mean  values  for  each  of  the  fifty  years  were  then  pub- 
lished, the  present  mode  of  tabulating  them  is  new. 

A  few  of  the  more  prominent  results  may  be  mentioned. 

1.  The  mean  of  each  ten  years,  from  1815  to  1854,  is  within 
half  an  inch  of  28*(y} ;  moreover,  the  mean  of  the  first  thirty  years, 
1815  to  1844,  is  28*60,  and  that  of  the  ten  years,  1845-54,  is 
28'61 ;  therefore  they  may  be  taken  as  equal,  and  the  latter  ten 
years  as  representing  the  whole  forty  years,  and  the  difierence  be- 
tween them  and  the  subsequent  ten  years,  1855-64,  as  a  measure 
of  the  actual  decrease  during  that  period.  Without  entering  into 
details,  it  may  be  broadly  stated  that  this  plan  having  been 
adopted,  it  was  found  that  the  decrease  was  greatest  in  the  south 

^and  middle  of  England,  especially  along  a  line  running  N.E.  from 
Cornwall  to  the  Wash ;  north  of  this  line  the  decrease  is  less, 
until  on  a  parallel  line  running  through  the  centre  of  Ireland  and 
out  into  the  sea  by  Edinburgh,  there  was  an  excess  during  the 
above-named  years. 

2.  The  mean  of  the  ten  years,  1850-59,  is  about  6  per  cent,  be- 
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low  the  other  forty  years,  thereby  closely  agreeing  with  what  I 
stated  in  my  last  paper  to  this  Society,  '^  This  mean  (1850-59)  is 
about  5  per  cent,  too  low."  Thus  the  present  Table  is  inci- 
dentally confirmed,  and  shown  to  be  more  accurate  than  I  should 
have  expected  from  the  irregular  distribution  of  the  ten,;rt»tion8 
on  which  it  is  based. 

8.  Omit  the  years  1854-58,  and  the  fiye-year  means  nerer  yaiy 
an  inch. 

4.  In  the  first  ten  yeaiis,  seven  were  above  the  average ;  in  the 
second,  six  were  above,  then  five,  then  four,  and  in  the  last  only 
three. 

6.  It  is  worth  noting  that  the  wettest  years  have  run  in  twelve- 
year  periods ;  1860, 1848,  and  1836  had  a  mean  of  34*27,  which  is 
higher  than  any  other  individual  year  except  1852.  The  diy  years, 
on  the  other  hand,  seem  to  run  in  ten-jear  periods ;  1864, 1854, 
1844,  and  1834  had  a  mean  of  2318,  whidi  is  lower  than  any 
other  individual  year  except  1858.  It  will  be  seen  that  1824  is 
common  to  both  series,  and  has  therefore  been  omitted ;  as  might 
have  been  expected,  it  was  near  the  average. 

6.  The  wettest  year  (1848)  had  a  mean  of  35-98  inches ;  the 
two  wettest  consecutive  years  (1848  and  1849)  of  83*25 ;  the 
three  wettest  consecutive  years  (1828^  1829,  and  1830)  of  30*85. 

7.  The  driest  year  (1864)  had  a  mean  of  2211 ;  the  two  driest 
consecutive  years  (1854  and  1855)  22*88;  the  three  driest  con- 
secutive years  (1854, 1855,  and  1856)  23*88. 

8.  Therefore  if  a  large  tract  of  country  be  taken  together,  the 
fiuctuation  seems  to  be  limited  to  about  a  fourth  of  the  mean 
total,  being  in  this  instance  28  per  cent,  in  excess  in  the  wettest 
year,  and  22  per  cent,  in  defect  in  the  driest.  It  can  hardly  be 
necessary  to  state  that  this  is  considerably  less  than  occurs  at  in- 
dividual stations,  where  the  maximum  is  not  unfrequently  twice  the 
minimum,  sometimes  more,  ^.y.,  Exeter  Institution,  1852,eB42'62; 
1854=1812;  Chiswick,  1852=32*63 ;  1858=15*78;  Edinburgh, 
1830=33*25 ;  1826=15*27. 
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It  win  be  mtereelaiig  and  usefdl  to  check  Table  III.  by  ibe 
xneaiis  givea  in  Table  lY. ;  the  result  k  as  under. 

(1)  From  stationa  complete  for  the  thirty  years,  1880^59« 


• 

DeptiL 

Batia 

1830^. 

1840-49. 

1860-59. 

i8aw9. 

1840-49. 

1860^9. 

Eight  Eogliah  1 
StBtiODB J 

Six  Seotdbsta-l 
tions  ., 

30'»o 
aria 
a8-66 

»9'45 
a8-36 

a4*49 
2586 

103 
X03 
103 

ia%    . 
104 

103 

95 
93 
94     . 

Fourteen    Bri-\ 
luhetstioiu.J 

a^m..../ 

»8-85 

a8'56 

»6-47 

104 

102 

94 

(2)  From  stations  complete  for  the  twenty  years,  1840-59. 


Depth. 

Batio. 

1840-49. 

1860-59. 

1840-49. 

1860-59. 

Tiranty-twoEki- 1 
gliah  stations/ 

Kineteen  Scotch  1 
atatioiifl r 

Fortj-one  Bri-1 

3152 
2952 
3052 

29-48 
2772 
28-60 

103 
103 
103 

97 
97 
97 

Arerage,     from  1 

Twwein. ...; 

The  four  Irish  \ 
stations  j 

2856 
2915 

2647 
28-57 

104 

lOI 

96 
99 

(3)  Of  course  Table  m.  may  be  further  checked  by  each  year 
since  1859,  but  I  have  not  the  time  requisite  for  so  doing ;  more- 
over, there  will  be  some  difficulty  with  the  enormous  excesses  in 
the  mountain  districts  (often  more  than  20  inches  per  annum)^ 
aad  which  therefore  conceal  the  real  fluctuations  of  the  Ml  in 
other  districts. 

I  proceed,  lastly,  to  a  few  notes  on  Table  IV. 

The  first  glance  shows  that — 

1860  was  a  wet  year  everywhere  but  in  the  N. W.  of  Scotland. 

1861  was  wet  in  Scotland,  Ireland,  and  the  N.W.  and  W.  of  Eng- 
land ;  other  parts  of  England  were  mostly  dry. 
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1862  was  wet  in  the  greater  part  of  England,  dry  in  Norfolk,  wet 
in  Scotland  and  Ireland. 

1863,  dry  in  the  central,  eastern,  and  aouth-eaatem  counties  of 
JEingland,  also  in  the  east  of  Scotland ;  wet  elsewhere. 

1864,  remarkably  dry  in  England,  except  at  a  few  stations^in  the 
north-western  counties.  In  Scotland,  however,  there  were 
many  stations  with  considerably  more  than  their  average 
fall  (especially  in  Argyll  and  Forfarshire) ;  Ireland  was  near 
the  average. 

1866.  All  English  stations,  save  those  in  the  north-western 
counties,  had  more  than  their  average.  In  Scotland  it  was 
near  the  average,  and  in  Ireland  decidedly  wet. 
Therefore  we  find  the  last  six  years  include  two  remarkable 
years — 1860,  which  was  one  of  the  wettest  years  this  century,  the 
only  wetter  ones  being  18d6»38-49,  1841  s=33'51,  1848»85-98, 
1852=35-53, 1860=33-34;  and  a  very  dry  one,  1864;  in  fact  the 
driest  one  for  fifty  years.  Its  severity  was  more  felt,  because  in 
many  places  it  followed  one  or  more  dry  years  j  in  Norfolk  every 
year,  from  1861  to  1864  both  inclusive,  was  considerably  below  the 
average,  and  1864  the  driest  of  them  all,  hence  the  scarcity  of 
water  was  severely  felt ;  the  same  occurred  in  Leicestershire  and 
in  Nottinghamshire. 

On  the  other  hand,  a  semi-deluge  seemed  to  threaten  the  west 
of  Scotland,  where,  in  1861,  1862,  and  1863,  excesses  of  80  per 
cent,  were  frequent  year  after  year ;  they  ceased,  however,  in 
1864  and  the  Ml  resumed  its  ordinary  averages. 


EBBATA. 


Report  for  the  year  1857,  Mr.  Olaither*s  paper  on  Mean 
Temperaiwre, 
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Cases  for  binding  (price  1«.  3d.  each)  may  also  be  had  of  the  PablisherB. 

Taylor  and  Fbancxs,  Red  Lion  Court,  Fleet  Street,  London. 

Third  Edition.     Price  2«.  6d. 

GLAISHER'S   HYGROMETRICAL    TABLES. 

Hygrometrical  Tables  to  be  used  with,  and  Description  of,  the  Dry-  and  Wet-bulb 

Thermometers.     By  James  Glaisheh,  Esq.,  of  the  Royal  Observatory,  Greenwich. 

Taylor  and  Francis,  Red  Lion  Court,  Fleet  Street,  London. 


BELVILLE'S  MANITAIiS. 
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A    MANUAL    OF    THE    BAROMETER; 

Containing  an  explanation  of  the  Construction  and  Method  of  using  the  Mercurial 
Barometer,  with  appropriate  Tables  for  Corrections  for  Temperature,  and  Rules  for 
obtaining  the  Dew-point  and  the  HeighU  of  Mountains  ;  also,  a  description  of  the 
Aneroid  Barometer.  By  John  Henry  Belville,  of  the  Royal  Obaervatorv, 
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By  the  same  Author. 

A   MANUAL    OF    THE    THERMOMETER; 

Containing  its  History  and  Use  as  a  Meteorological  Instrument,  to  which  is  added 
an  Essay  on  the  Vapour-point  and  Terrestrial  Radiation ;  also,  a  General  Outline  of 
the  Climate  of  the  Eastern  parts  of  England.     Price  1». 

Taylor  and  Francis,  Red  Lion  Court,  Fleet  Street. 
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THE  METEOROLOGICAL  SOCIETY. 


This  Society  was  established  in  the  year  1850,  for  the  encourage- 
ment and  promotion  of  Meteorological  Science,  and  incorporated 
by  Eoyal  Charter  in  1866. 

It  consists  of  Fellows  and  Honorary  Members. 

Every  person  desirous  of  admission  into  the  Society  must  be 
recommended  by  at  least  Three  Fellows,  of  whom  one  must 
certify  to  his  personal  knowledge  of  such  Candidate. 

jidates  may  be^proposed  at  a  CounrJl  ■iir^i«fi«'~-  i — ^  ^« 
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NOnCE. 
A  List  of  tbe  Pellow.  of  this  Society  will  Aortly  be 
pnblialied,  nd  it  Is  requerted   tliat,  if  there  be 
„y  error  in  the  addreM  of  thi.  packe^  the  error 
be  at  once  waA  to  B«r.  Gliddier,  Blackheath. 


juuvruvuiy  lAj  iuj*.  triaisder,  by  whom  each  reading  is  examined 
and  collated  with  readings  made  in  adjacent  stations,  their  means 
taken  or  examined,  and  monthly  results  deduced,  which  are 
prepared  for  press  and  sent  to  the  Registrar-General,  to  appear 
simultaneously  with  his  '  Quarterly  Beport  of  Births,  Deaths,  &c.' 
A  copy  of  Mr.  GHaisher's  *  Quarterly  Meteorological  Eeport*  is 
sent  free  to  every  Fellow  of  the  Society, 

Copies  of  printed  results  of  Meteorological  Observations  or 
Papers  are  from  time  to  time  received  by  the  Society  for  distribu- 
tion ;  and  are  forwarded  free  to  Fellows. 

The  '  Proceedings '  of  the  Society  are  published  and  sold  by 
Taylor  and  Francis,  Eed  Lion  Court,  Fleet  Street,  B.C. 

The  Society  possess  a  Library,  which  is  available  to  Fellows. 

The  address  of  the  Treasurer,  H.  Perigal,  Esq.,  to  whom  sub- 
BcriptioDS  may  be  paid,  is  67  "Warren  Street,  Fitzroy  Square,  W. 

Gentlemen  desirous  of  joining  the  Society  may  communicate 
with  either  of  the  Secretaries. 


.1666,  March  1. 

[ES  GLAISHEE,  F.R.S., 

y  Secretaries. 


JAMES  GLAISHEE,  F.R.S., 

Dartmouth  Place,  Blackheath,  S.E. 

JOHN  W.  TRIPE,  M.D.,  7  King's 
Place,  Commercial  Road,  E. 
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BBITBD  BY 

JAMES  GLAISHER,  Esq.,  F.R.S.,  Sbcrbtaey. 

Vol.  ni.  1866,  MABCH  21.  [No.  24. 

G.  BBOOEE,  Esq.,  M.A.,  F.B.S.,  President,  in  the  Chair. 

JVanklin  G.  Evans,  Esq.,  Tjnant,  Pentyrch,  Cardiff; 

Thomas  H.  Morgan,  Esq.,  Ore,  Hastings ; 

:Fenwick  William  Stow,  Esq.,  M.A.,  Charterhouse,  E.C. ; 

)  balloted  for  and  dvlj  elected  Fellows  of  the  Society. 


The  names  of  Ten  Candidates  for  admission  into  the  Society 
were  read. 


CXVn.  Beaeareheg  on  the  IHstribuHon  qf  Tomperatwre  on  the  Sur- 
face  of  Sioitaerland  during  the  Winter  of  1868-64.  By  Professor 
E.  PLAjrTAKOiTB.  Translated  from  the  paper  read  before  la 
8oci6t£  Hely^tiqne  des  Sdenoes  Naturelles  at  its  Meeting  in 
Zurich,  August  23, 1864.    By  Jambs  &laisheb,  Esq.,  F.B.S. 

By  means  of  the  publication  of  the  first  three  pamphlets  of  meteo* 
rological  observations  made  in  Switzerland*,  the  utility  and  import- 
ance of  the  observations  collected  in  our  country  by  the  establish- 

*  GOMse  observations  are  printed  tX  Zurich ;  they  are  puUiehed  monthly,  in  a 
quarto  pamphlet  of  siz  or  seven  leaves. 

TOL.  ni.  L 
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ment  of  a  sjstem  which  includes  a  coiuiderable  number  of  stations 
in  a  space  comparatiyely  restricted,  are  already  becoming  appre- 
ciated. In  consequence  of  the  country  being  so  mountainous  in 
Switzerland,  these  observations  contain  yaluable  materials  for  the 
study  of  the  general  phenomena  of  meteorology  and  climatology, 
and  at  the  same  time  also  for  special,  that  is  to  say,  local  knowledge 
of  the  different  parts  of  the  country  respecting  climate  and  physical 
geography.  These  pamphlets  contain  the  record  of  the  temperature, 
taken  at  three  times  during  the  day,  for  the  first  three  months, 
in  nearly  eighty  stations.  These  observations  can  well  admit  of 
comparison,  since  the  hours  are  the  same  for  all  stations ;  the 
thermometers  have  been  constructed  by  the  same  maker,  Monsieur 
Gbissler,  of  Bonn,  according  to  one  uniform  type,  and  the  same 
situations  and  the  same  precautions  have  been  employed  in  the 
disposal  of  these  instruments.  Thus  these  observations  offer  the 
means  of  studying  the  distribution  of  temperature  on  the  surface 
of  a  country,  the  habitable  and  inhabited  parts  of  which  are  at 
altitudes  possessing  a  range  of  2200  metres,  or  7218  feet,  and  of 
comparing  the  results  that  are  found  for  stations  situated  at  an 
elevated  and  little  varying  plain,  accordiog  as  they  are  placed  on  a 
plateau,  an  isolated  peak,  on  the  top  or  on  the  side  of  a  mountain, 
or  in  the  depths  of  a  valley  lying  between  two  high  mountain- 
chains.  Last  winter  was  the  more  favourable  for  this  study,  be- 
cause during  part  of  the  time  it  was  unusually  severe  through- 
out the  whole  of  Central  and  Western  Europe ;  it  is,  in  fitct,  in 
such  cases  that  the  influence  of  local  circumstances  is  mueh  more 
evident,  either  in  increasing  or  decreasing  the  cold. 

The  particular  end  that  I  have  proposed  to  myself  in  this  work 
is  the  comparison,  in  aQ  the  Swiss  stations,  of  the  mean  tempera- 
ture for  the  months  of  December  1863,  January  and  February 
1864,  as  well  as  the  extent  of  dimnal  range ;  thus  I  wished  to  be 
able  to  find  the  law  or  formula  by  which  the  temperatures  of  all 
the  stations  could  be  united,  and  consequently  the  local  influence 
manifested  in  any  point  whatever  by  the  deviation  from  the  law 
or  formula.  I  have  taken  for  the  mean  temperature  of  a  month, 
the  arithmetical  mean  of  three  daily  observalions  taken  at  7^  in  the 
morning,  1^  in  the  afternoon,  and  at  9^  in  the  evening ;  this  mean, 
is  not,  it  is  true,  strictly  equal  to  that  of  the  twenty-four  hours,  but 
it  differs  very  little  from  it,  and  during  these  three  months  the 
deviation  has  been  found  so  little  different  in  three  points  placed  in 
very  different  cneumstances,  that  a  correction  may  be  neglected, 
which  would  have  evidently  been  the  same  for  all  stations  and 
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nomericalfy  verj  amaU.  I  have  found  in  fiict  from  the  three 
stations,  GFeneya,  Simplon,  and  St.  Bernard,  where  the  system  of 
bi-horal  observations  enables  us  to  determine  with  great  exactitude 
the  diurnal  yariation  of  temperakire  and  the  mean  of  the  twenty- 
four  hours,  that  it  is  necessary  to  apply  to  the  arithmetical  mean 
of  7^  l^  and  9^,  the  following  corrections,  in  order  to  obtain  the 
exact  temperature  of  the  twent^r-feur  hours : — 


1 

December 
1S63. 

January 
ZS64. 

February 
1864. 

KcBT  Qenera  •••• ••. 

0 
-037 
—0*29 

— 0*27 

'    0 
-0-37 
—0-56 
-049 

0 
-015 

-.0-58 
-0-41 

Near  Simplon   

Near  St  Bernard 

I  have  taken  for  a  measure  of  the  extent  of  the  diurnal  range 
the  difference  between  the  temperature  observed  at  1  o'clock  in 
the  afternoon  and  at  7  o'clock  in  the  morning ;  this  difference  is, 
it  is  true,  smaller  than  the  real  range,  inasmuch  as  in  this  season 
the  hour  of  7^  in  the  morning  is  approaching  the  minimum,  and 
tluMi  of  1*"  the  maximum.  Nevertheless  this  difference  can  be 
used  for  comparing  the  stations  one  with  another  with  regard  to 
the  daily  range,  even  when  the  hour  of  the  minimum  should  be 
advanced,  and  that  of  the  maximum  retarded  as  occurs  in  summer. 

The  mean  temperature  of  a  locality  during  a  given  eipace  of 
time  depends  on  general  circumstances,  whose  influence  can 
be  explained  by  a  hiw  and  translated  into  figures  by  a  formula^ 
on  knowiag  the  altitude,  laDgitude^  and  latitude;  and  on  local 
circumstances  whose  influence  cannot  be  represented  by  a  formula^ 
The  figure  expressing  the  value  of  the  influence*  due  to  local 
circumstances  cannot  consequently  be  calculated  and  determined 
a  priori,  it  depends  a  posteriori  upon  the  comparison  between  the 
temperature  observed  and  the  temperature  calculated  by  the 
formula  which  keeps  account  of  general  circumstances*  Again, 
the  numerical  value  of  the  coefficients,  or  the  constants  which 
enter  in  the  formula,  cannot  be  determined  a  priori ;  it  must  be 
cfdculated  in  each  case  by  means  of  tibe  temperatures  observed  in 
the  differ^it  stations ;  and  as  the  figures  furmshed  by  observation 
include  the  influence  of  local  circumstances,  these  being  able  to 
aet  sometimes  in  one  manner,  somelimes  in  another,  it  is  of  con- 
sequence to  multiply  as  much  as  possiUe  the  number  of  stations, 
and  to  choose  them  in  circumstances  as  varied  as  possiUe,  so 
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! 
that  their  effect  might  be  counterbalanced  and  eliminated  in  the  | 

result.  I 

It  was  evident  on  the  first  inspection  of  the  Tables,  that  it  waa  | 

impossible  to  combine  and  to  unite  in  one  system  of  equation  | 

the  obserrations  furnished  bj  the  stations  south  of  the  Alps,  with  | 

those  situated  in  the  interior  of  the  chain  and  on  the  north. 
This  powerful  barrier  exerciaes,  in  fact,  such  an  influence  upon 
the  two  opposite  sides  that,  to  express  the  action  of  the  latitude 
in  the  passage  from  one  to  the  other,  a  discontinuous  function 
must  be  employed.     I  have  consequently  put  on  one  side  in  the  ! 

calculation  of  the  forqiuhe  the  seven  stations  of  Tessin  and  of 
Orisons,  which  are  south  of  the  Alps,  afterwards  I  have  en- 
deavoured, by  comparison  with  the  temperature  which  would 
be  assigned  to  them  by  the  formulae,  to  estimate  the  excess  of 
heat  that  they  owe  to  their  position. 

The  sixty-nine  stations,  the  observations  of  which  I  have  had 
entered  in  the  calculation,  are  distributed  as  to  height  between 
the  limits  of  276  metres,  or  905  feet  (Bale),  and  2478  metres,  or 
8180  feet  (St.  Bernard),  thus  giving  a  difference  of  2200  metres, 
or  7218  feet;  as  to  longitude,  between  the  limits  of  tf*  IS^ 
(Geneva),  and  0^  82°^  (Bemus  dans  les  Orisons)  East  of  Paris, 
thus  giving  a  difference  of  4|^  in  longitude ;  then  as  to  latitude, 
between  the  limits  of  46''  62'  (St.  Bernard)  and  of  47''  46'  (Lohn 
in  the  canton  of  Schaffhouse),  which  makes  a  little  less  than  2^^. 
These  limits  as  to  longitude  and  latitude  are  sufficiently  accurate 
to  permit  those  changes  of  temperature  to  be  seen  which  are  due 
to  geographical  position,  as  being  proportionate  to  the  difference 
of  longitude  and  latitude ;  if,  then,  we  take  as  the  starting-point 
the  most  central  part  of  Switzerland,  that  is  to  say,  that  which 
corresponds  to  0**  24",  longitude  East  of  Paris,  and  46'*  60'  latitude, 
we  can  express  by 

t,(L-.0»»24^)      and     t>(^-^^) 

the  change  of  temperature  which  will  take  place  for  a  point 
whose  longitude  is  L  and  latitude  f ;  u  and  v  being  the  coefficients 
which  represMit  the  variation  of  temperature,  in  proportion  as  we 
advance  one  minute  of  time  towards  the  east,  and  one-tenth  of  a 
degree  towards  the  north. 

As  to  the  variation  of  temperature  with  height,  it  was  not 
possible  to  admit  the  decrease  simply  proportionate  to  the  height, 
considering  the  very  remote  limits  between  which  the  altitudes  of 
our  stations  are  included ;  even  a  superficial  examination  of  the 
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results  given  in  the  published  Tables  shows  that  this  hypothesis 
is  not  admissible,  and  that  it  is  not  conformable  to  the  fslcts  ob- 
served. The  most  simple  means  of  representing  the  decrease  of 
temperature,  in  the  limits  of  height  which  are  met  with  in  our 
stations,  was  to  have  recourse  to  an  empirical  formula,  containing 
a  succession  of  terms  proportionate  to  the  different  powers  of  the 
difference  of  height.  After  many  trials  and  much  uncertainty, 
I  became  assured  that  it  was  not  sufficient  to  take  the  term  pro- 
portionate to  the  square,  but  that  in  adding  a  term  proportionate' 
to  the  cube,  we  should  be  enabled  to  represent,  with  tolerable 
exactness,  the  decrease  observed.  If  for  height  we  take  as  a 
starting-point  the  altitude  of  1400  metres,  which  is  nearly  at  an 
equal  distance  irom  the  limits  indicated  above,  the  change  of 
temperature  which  will  take  place  for  a  point  whose  altitude  is  H, 
might  be  represented  by 


a? 


H-1400\   .     /H--1400V^yH-1400\» 


0\   ,     /H-1400V  .    / 


300     J     ^\     800     7       V.     800     /  ' 


or  more  simply,  in  designating  — ^r^ —  by  A, 

800 

*,  y,  z  representing  the  value  of  each  of  one  of  these  terms  for 
Aa+l.  Let  then  T  be  the  temperature  of  a  place  situated  at 
1400  metres  in  height,  0^  24"  longitude  east,  and  46°  50'  latitude, 
the  temperature  t  of  any  place  whatever  in  making  allowance  for 
the  local  influences  by^the  formula  will  be 

^=.T-|-a:A+5rAH«A«-h«(L-tf»  24"+f/^""^^  ^^\ 

which  includes  the  six  unknown  quantities  T,  a,  y,  z,  tt,  v. 

Each  station,  of  which  the  temperature  has  been  observed 
during  a  month,  furnishes  a  numerical  equation  for  the  determi' 
nation  of  the  values  of  the  unknown  quantities  for  this  month ; 
by  putting  for  ^,  H,  L  and  f  the  numbers  which  relate  to  this 
station,  I  had  thus  for  each  month  sixty-nine  equations,  the 
solution  of  which  by  the  method  of  the  least  squares  should  give 
the  most  probable  values  of  the  unknown  quantities,  that  is  to 
say,  those  which  represent  the  temperatures  observed  in  reducing 
to  a  minimum  the  sum  of  the  squares  of  the  errors,  these  last  being 
attributed  to  local  circumstances.  To  abridge  a  calculation  which 
would  have  been  exceedingly  long,  yet  without  affecting  in  any 
manner  the  correctness  of  the  results,  I  have  formed,  according  to 
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the  method  employed  in  astronomical  quecrtionB,  some  nonnal 
places,  so  to  speak,  by  collecting  in  one  single  group  a  certain 
nmnber  of  sti^ons,  the  allitades  of  which  were  little  different^ 
maximum  200  meCies  (656  feet)  to  250  metres  (820  feet) ;  and 
most  frequently  below,  and  equally  little  distant  in  longitude 
and  latitude.  This  group  would  supply  only  one  equation,  in 
which  the  values  of  ty  H,  and  f  were  the  arithmetical  mean  corre- 
sponding values  for  all  the  stations  thus  collected.  The  number 
of  groups  thus  formed  was  twenty,  of  which  I  reproduce  the 
results  in  the  following  Table ;  it  was  useless  to  repeat  here  the 
figure  of  the  temperature  observed  in  each  station,  since  it  may 
be  found  in  the  meteorological  pamphlets  already  published. 


G^roupt. 

Number 
of 

BUktioDB. 

H. 

L. 

♦• 

Mean  temperature  t. 

December 
1863. 

Januanr 
1864. 

February 
1864. 

I. 

n. 
m. 

IV. 

V. 

VI. 

vn. 
vm. 

IX. 
X. 

XI. 

XIL 

Xlll. 

XIV. 

XV. 

XVI. 

XVll. 

xvm. 

XIX. 
XT. 

5 

1 

feet. 
1385 
1335 
1473 

2162 
2192 
1929 
2989 

3996 
4213 

5315 

5794 

III 

6828 

7362 
8130 

h  m  8 

0  17  6 

21  7 

26  I 

'9  5 
21  0 

28  0 

26  % 
18  2 
30  3 

21  0 
25  0 

29  5 

22  0 

30  0 

25  0 

26  0 

30  0 
29  0 

46  17 

47  16 
47  »o 

46  34 

47  14 
4645 
47  " 
47    7 
46  50 
46  50 

46  36 
46  39 
46    9 

46  30 

47  3 
46  25 

46  28 

45  5» 

0 
350 

35-x 
35-0 
31-6 
325 

»97 
33-8 
311 

28-6 
280 
257 

T, 

»r3 

27-1 
04.7 

237 
199 

217 

0 
25-8 

22-3 
2I'0 
21-3 
20'6 

17-5 
20*6 

21-2 
223 

207 
22-6 

Zl 

22'0 
127 

*3*3 

'.U 

0 
334 
31-1 
305 
30-2 
302 
29-8 

285 
27-3 

a7-5 
25-6 

»4-5 

22"  I 

237 

>9'4 

19*6 
iS-6 
i6a 
I4'6 

The  solution  by  the  method  of  least  squares  of  the  twenty 
equations  of  condition,  formed  by  the  assistance  of  these  results, 
has  led  me  to  the  following  formulfie,  which  show  the  distribution 
of  temperature  on  the  surface  of  Switzerland  during  each  of  the 
three  months  of  last  winter : — 
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December  1863 :  t=  -2*^718~O^-0OU-|-O-O58 .  6A«-(H)14*» 
-0°113(L-0^  24r)+Cf'(m(^'^^  ^ ; 

January  1864 :     f  =  - 6^-900— 0^268*- 0-059  . 8*«-0021 .  7V 
-0P-291(L-0^  24")  +0°043(£i:^l^ ; 

Februafy  1864 :  f « -4^-216— r-633A--0057 . 2A«+0016 . 6A 

-0°020(L-0^  24r)^(f'05s{f~^^ ; 
in  terms  of  the  Centigrade  scale. 

These  formul®  show  the  mean  temperature  of  each  group,  with 
an  approximation  as  large  as  could  be  expected ;  in  £eu^,  in  making 
the  sum  of  the  squares  of  the  errors  obtained  by  the  substitution 
of  the  value  of  the  imknown  quantities  for  the  equation  of  condi- 
tion, we  obtain, 

Enhr.  I>VJir. 

In  December  1863,  mean  error  ±l°'l,  probable  error  ±0°-7 
In  January     1864  „  ±r-8  „  ±V'S 

In  February      „  „  ±0°-8  „  ±0*^5 

The  considerably  higher  amount  of  the  deviation  in  the  month 
of  January  is  explained  by  the  influence  that  local  circumstances 
exercise  in  a  high  degree,  in  modifying  the  temperature,  when  it 
is  as  unusual  as  in  this  month. 

The  decrease  of  temperature  with  height  may  be  made  still 
more  evident  by  calculating  by  means  of  formulas  the  tempera- 
ture at  each  100  metres ;  and  by  supposing  these  two  last  terms 
insensible,  the  figures  found  for  the  temperature  thus  apply  to  the 
vertical  above  the  spot,  whose  longitude  is  0^  24"^  and  latitude 
46^60'. 

Thus  is  obtained — 
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Heiffht. 

December  1863. 

January  1864. 

I^bruary  1864. 

Tempe- 
rature. 

Differ- 

Tempe- 
rature. 

Differ- 
enoe. 

Tempe- 
rature. 

Differ- 
enoe. 

feet 

1312 

2297 
2625 
»953 

3609 

3937 
4265 

4593 
4921 

1^ 

5906 
6234 
6562 
6890 

7218 

% 

8202 

35'6 

317 
30-9 

30'2 

28-2 
27-6 
27-1 
26-6 
26-1 
25-6 

246 
240 

»3*5 
230 

22-4 
21-8 
21*2 

0 

— 1*2 
I'l 
I'O 
09 

X\ 

07 
07 

06 

0-5 
05 
05 
05 
05 

::| 

05 

Z\ 

0-6 
-0-6 

ai'4 

21*1 

.  ao'9 

20-6 

204 

20*3 

20'I 
20'0 
199 
I9'7 
19*6 

«9-4 
19-2 

1I7 
i8'3 
179 
174 
16-8 
161 
15-3 
145 

0 
-0-5 
04 
0-3 

0'2 

0*3 

0'2 
O'l 
0'2 
O'l 

o*i 

0'2 
O'l 
02 
0*2 
0*2 
03 
04 

o'4 

11 

07 

08 

-08 

323 
320 

315 
31-0 
30*3 

X 

28' I 

272 
263 

»5-4 
H-4 
»3'4 

22'4 
21*4 

204 

il-4 

164 

146 
137 

0 
-o*3 
0-3 
o'5 
05 
07 
07 

:\ 

0*9. 
0*9 

o*9 

I'O 
I'O 
I'O 
I'O 
I'O 

1*0 

I'O 
1*0 
1*0 

0-9 

09 

-o'9 

The  law  of  the  decrease  of  temperature  with  height  therefore 
differs  very  much  from  one  month  to  another,  as  is  plainly  shown, 
in  the  Plate  annexed  to  this  memoir^  which  represents  by  curTes 
the  decrease  with  height  during  the  three  months.  In  the  month 
of  December  the  decrease  diminished  to  the  height  of  about  1800 
metres  (or  5906  feet) ;  in  the  month  of  February,  on  the  con- 
trary, the  decrease  has  followed  an  increasing  progression  up  to 
this  height,  then  it  has  diminished.  In  the  month  of  January  the 
decrease,  which  was  very  small  in  the  first  100  metres,  still  di- 
minished up  to  the  height  of  1100  metres  to  1200  metres,  when  it 
was  almost  nothing  and  the  temperature  stationary,  then  it  be- 
came more  rapid  at  greater  heights. 

It  is  easy  to  see  that  an  anomaly  so  marked  as  the  month  of 
January  presents  in  the  decrease  of  temperature  is  almost  entijrely 
due  to  the  exceptional  cold  of  the  lower  regions,  and  not  to  un- 
usual heat  in  the  higher  regions ;  for  the  month  of  January  has 
been  nearly  8^  colder  than  is  usual  at  Geneya,  whilst  it  has  been 
only  six-tenths  warmer  at  St.  Bernard.  It  must' then  be  admitted 
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that  the  lower  parts  of  Switzerland,  as  well  as  a  considerable  part 
of  the  centre  of  Europe,  have  been  invaded  by  a  layer  or  sheet  of 
cold  air,  which  did  not  extend  to  any  considerable  height,  at  least 
not  in  a  uniform  manner ;  in  fact,  we  find  upon  all  the  elevated 
summits  of  our  field  of  observation,  such  as  St.  Bernard,  Simplon, 
St.  Oothard,  Bemardin,  Julier,  Ghimsel,  Bighi,  and  even  Weis- 
senstein  and  Chaumont,  the  cold  exceedingly  severe  in  the  first 
days  of  January;  in  these  localities  it  has  not  continued,  but 
has  been  replaced  by  a  temperature  comparatively  mild,  as  if  the 
cold  air  descending  firom  the  higher  regions,  the  limit  of  this,  had 
gradually  lowered  itself  in  such  a  manner  as  only  to  cover  again 
the  l^ast  elevated  regions.  We  find,  again,  a  trace  of  this  ano- 
maly in  the  month  of  February,  in  the  very  slow  decrease  of  the 
temperature  in  the  lower  strata ;  firom  200  to  600  metres,  the  de- 
crease of  the  temperature  is  less  than  a  degree ;  it  would  thus 
appear  that  the  sheet  of  cold  air  has  gradually  diminished  in 
thickness,  so  as  to  cover  no  more,  at  this  time,  than  the  least  ele- 
vated points  from  700  to  800  metres. 

As  to  the  variation  of  temperature  which  results  from  a  change 
in  the  ge(^;raphical  position,  we  see  by  the  sign  of  the  coefficient 
that  the  temperature  declines  in  proportion  as  we  advance  to- 
wards the  east,  which  agrees  with  the  law  confirmed  in  general  in 
this  part  of  Europe  during  the  months  of  winter. 

The  decline  is  of 

0^8  Eahr.  for  an  increase  of  1^  in  east  longitude  in  December. 

2*^-1  „  „  „  „  January. 

(f'l  „  „  „  „  Eebruary. 

In  the  side  of  the  meridian  is  found  an  increase  in  the  tempe- 
rature of  1^*1  Eahr.  in  December,  and  of  (f'S  in  January,  in  pro- 
portion as  one  advances  P  in  latitude  towards  the  north,  and  a 
decrease  of  P  in  Eebruary.  This  anomaly  of  an  increase  of  tem- 
perature for  a  higher  latitude  in  the  first  two  months,  as  well  as 
the  very  rapid  decline  for  a  more  eastern  longitude  in  the  same 
two  months,  can  be  explained  by  the  position  and  direction  of  the 
large  mass  of  the  Alps.  As  this  large  mass  occupies  the  southern 
part,  particularly  in  western  Switzerland,  the  northern  stations 
are  in  general  more  distant,  principally  those  which  are  in  the 
western  region;  consequently  the  effect  which  ought,  without 
doubt,  to  be  exercised  by  the  Alps  in  decreasing  the  temperature 
of  the  neighbouring  countries,  ought  to  diminish  with  distance ;  it 
will  consequently  be  less  in  the  north,  and  more  particularly  in 
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the  north-west  of  Switzerland  than  in  the  other  regions.  The 
month  of  February  presents  a  different  result ;  the  change  with 
the  longitude  is  idmost  nothing,  and  the  temperature  decreases 
more  than  i°  for  an  increase  of  P  in  latitude ; '  it  is  yeiy  probable 
that  the  explanation  of  it  would  be  found  in  the  distribution  of 
the  temperature  in  Central  Eur<^e,  and  in  the  position  of  the  pole 
relatiye  to  cold  at  this  period.  It  is  scarcely  necessary  to  add, 
that  these  assumed  formuhe  cannot  be  employed  to  calculate  the 
temperature  of  places  situated  beyond  the  limits  of  the  field  of  ob- 
servation, either  horizontally  or  rertically,  particularly  if  the  dis- 
tance be  rather  considerable. 

It  remains  now  for  ns  to  examine  the  influences  that  local  eir- 
cumstanoes  exercise  in  modifying  the  temperature ;  this  influence 
springs  firom  the  comparison  between  the  temperature  obserred  at 
a  station  and  that  which  is  assigned  to  it  by  a  formula,  which,  ac- 
cording to  all  the  other  stations  of  the  system,  takes  into  conside- 
ration all  general  circumstanees,  such  as  height,  longitude,  and 
latitude.  I  give  in  the  following  TaUe  for  each  station,  of  which 
I  indicate  at  first  the  three  ooOTdinates,  the  difference  between 
the  temperature  observed  and  tiie  temperature  calculated  by  the 
formula,  for  the  three  months,  then  {ot  the  entire  winter.  This 
difference  expresses  the  influence  of  local  circumstances  in  raising 
the  temperature,  if  the  sign  is  positive,  in  decreasing  it  if  it  is  nega- 
tive. The  following  columns  give  for  each  month  the  mean  extent 
of  the  diurnal  range,  measured  by  the  difference  of  1^  in  the  after- 
noon and  that  of  7^  in  the  morning ;  we  can,  in  fact,  find  in  a 
great  number  of  cases  curious  resemblances  between  the  amount 
of  the  diurnal  extent  and  the  local  anomaly  of  the  temperature. 
The  stations  are  arranged  in  the  Table  in  the  order  of  increasing 
altitude. 
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The  examination  of  the  differences  contained  in  this  Table  qhows 
that  thej  ought  certainly  to  be  attributed  to  local  circumstances, 
which  have  modified  the  temperature  obserred  in  each  station,  and 
not  to  an  error  of  the  formulae  by  means  of  which  the  temperature 
has  been  calculated ;  in  &ct  this  Table,  in  which  the  stations  are 
arranged  in  order  of  height,  does  not  enable  us  to  recognize  any 
law  or  regular  progression  in  these  differences  and  it  would  be 
the  same  were  they  arranged  either  according  to  longitude  or 
according  to  latitude.  It  can  also  be  seen  that  the  difference 
shown  by  one  station  usually  presents  a  great  analogy  for  the 
three  months,  whether  for  the  sign,  or  for  the  figure  which  is 
highest  in  January,  particularly  when  the  anomaly  is  a  little 
marked ;  and  as  the  formukd  differ  very  much  from  one  month  to 
another  for  the  decrease  with  height,  as  well  as  for  the  yarialion 
according  to  longitude  and  latitude,  we  cannot  fiiil  to  recognize  a 
local  cause,  which  has  acted  in  the  same  sense  in  the  three  winter 
months. 

The  local  causes  which  haye  been  able  to  modify  the  tempera- 
ture obserred  in  any  station  whatever,  and  to  assign  to  it  a  figure 
different  to  that  resulting  from  the  calculation  of  the  whole  of  the 
sixty-eight  others,  can  be  classed  under  two  different  heads : — 

1.  Those  which  relate  to  the  manner  in  which  the  mean  tempera* 
ture  of  a  locality  has  been  deduced  from  obseryations  made  in  the 
station,  or  in  other  words,  those  the  effect  of  which  constitutes 
the  error,  or  the  uncertaintly  that  can  be  attributed  to  the  deter- 
mination of  this  mean  temperature. 

2.  Those  which  relate  to  the  influence  of  the  configuration  and 
the  relief  of  the  country  in  the  neighbourhood  of  the  station ; 
these  causes  ought  naturally  to  exercise  a  much  greater  influence 
in  a  country  possessing  so  yarying  a  surface  as  Switzerland,  than 
in  a  level  country. 

The  proof  of  this  can  be  found  in  the  fact  that  the  amount  of  the 
anomaly  is,  with  very  few  exceptions,  very  small  in  stations  whose 
altitude  is  inconsiderable  and  which  are  situated  in  plains,  or  in 
the  lower  parts  ai  valleys,  where  these  valleys  are  wider  and  more 
open ;  in  the  same  manner  also  only  anomalies  are  found  in  the 
highest  stations,  situated  on  the  summits  of  the  Alps,  and  con- 
sequently less  exposed  to  the  influence  of  the  chain.  It  is  in  the 
intermediate  altitudes  that  the  largest  number  of  differences, 
showing  a  real  anomaly  in  the  temperature,  are  met  with. 

Were  it  possible  to  fix  ^  priori,  in  each  case,  the  amount  at 
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wHdi  we  can  yaltie  the  unoertainty  of  the  mean  temperature  which 
is  assigned  to  a  station  according  to  published  observations,  we 
coold,  hj  comparison  with  the  anomaly  marked  in  the  preceding 
Table,  value  the  part  which  proceeds  from  the  influences  men- 
tioned under  the  second  head ;  but  it  is  easy  to  show,  in  indicating 
the  causes  which  may  produce  an  error  upon  the  figure  oi  the 
temperature  observed,  that  the  results  upon  which  a  valuation  of 
the  uncertainty  can  be  established  will  be  defective.  These 
causes  are,  first,  those  which  take  place  in  every  observation, 
namely,  errors  of  reading  and  errors  of  the  instrument.  We  most 
then  admit  the  possibility  of  an  error  of  reading,  in  spite  of  all 
the  care  and  all  the  exactitude  that  can  be  expected  from  the  ob- 
server;  such  an  error  might  more  easily  be  overlooked  in  the  bad 
season,  when  twice  in  the  day  the  observation  must  be  made  wiA 
a  light,  and  particularly  in  the  higher  stations,  during  very  severe 
cold,  or  in  a  violent  wind ;  besides,  these  accidental  errors,  which 
tend  to  counterbfdance  one  another,  can  only  alter  the  mean  oi 
the  month  by  a  very  small  fraction  of  a  degree.  As  to  the  error 
of  the  instrument,  although  it  would  certainly  be  limited  to  a  rery 
small  number  of  tenths,  it  is  more  serioua,  because  it  would  alter 
all  the  observations  made  with  the  same  instrument  in  an  equal 
degree.  The  thermometers  have  been,  it  is  true,  constructed  with 
the  greatest  care  by  the  same  artist,  and  according  to  ^e  same 
model ;  they  have  been  compared  and  verified  at  the  period  of  their 
reception,  but  it  is  impossible  to  imagine  that  they  would  still  be 
all  exactly  alike  one  year  later,  and  that  the  habitual  elevation  of 
zero  would  not  have  altered  their  reading  one-,  two-,  or  three- 
tenths  of  a  degree.  A  frequent  verification  of  thermometers, 
which  would  enable  the  observer  to  determine  the  correction  to  be 
applied  to  each  observation,  cannot  of  course  take  place  except  in 
very  few  of  our  stations ;  as  for  the  others,  we  are  obliged  to  take 
the  figures  as  they  are  observed,  until  a  verification  should  take 
place  by  the  members  of  the  commission  in  the  tour  of  inspee^ 
tion  that  they  are  required  to  make. 

The  particular  position  of  the  thermometer  in  each  station  is 
often  a  cause  of  error  or  anomaly ;  to  raider  the  observations  as 
comparable  as  possible,  the  precaution  has  been  taken  of  em- 
ploying the  same  system  in  ev^y  place  to  shelter  the  instruments 
from  the  rays  of  the  sun,  or  from  the  radiation  of  neighbouring 
objects.  Nevertheless  we  must  not  despise  the  influence  that  the 
situation  of  a  thermometer  exercises  on  the  temperatures  that  it 
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indicates ;  besides,  the  choice  of  the  situation  was  dictated  in  each 
case  by  special  observations  which  varj  between  one  station  and 
another,  to  so  great  an  extent  that  it  was  impossible  to  attain  in 
this  respect  a  complete  uniformity.  Thus  we  are  obliged  to  admit, 
this  having  taken  place  in  all  countries,  that  the  temperature  ob- 
served in  each  locality  is  influenced  by  the  particular  character  of 
the  situation,  and  of  the  position  of  the  thermometer,  to  an  extent 
which  varies  in  different  stations ;  to  this  cause  ought  doubtless 
to  be  attributed,  in  a  great  number  of  oases,  most  of  the  uncer- 
tainly with  which  observations  of  temperature  are  attended.  This 
uncertainty  could  not  be  estimated,  or  the  correctian  which  de^ 
ponds  upon  the  situation  of  the  thermometer  determined,  except 
by  a  very  long  series  of  comparisons  between  the  readings  of  • 
thermometers  fixed  in  different  situations  on  several  points  of  the 
same  locality. 

Although  it  is  impossible,  according  to  the  preceding  conside- 
rations, to  fix  beforehand,  and  a  priori  for  each  station,  the 
amount  of  the  uncertainty  of  the  mean  temperature  furnished  by 
observation,  we  can  at  least  calculate,  according  to  the  mean  of  all 
the  stations,  to  how  much  the  amount  of  the  probable  uncertainty 
rises ;  this  is  deduced  from  the  sum  of  the  squares  of  ail  the  errors 
and  constitutes  the  probable  error,  whether  it  be  the  limit  of  ex- 
actitude with  which  the  formula  represents  the  temperature  of 
the  whole  of  the  system,  or  of  the  whole  of  Switzerland.  In  thus 
making,  in  each  month,  the  sum  of  the  squares  of  the  errors,  we 
find  that  the  probable  error  or  the  probable  uncertainty  is — 

In  December  1863 ±rOPahr. 

In  January  1864    ±21 

In  February  1864 ±1-1 

Few  the  winter   ±1-8 

These  figures  making  us  acquainted  with  the  degree  of  exacti- 
tude to  which  we  can  lay  daim  in  the  comparison  of  the  tempera- 
tures observed  and  the  temperatures  calculated,  every  anomaly 
which  is  comprised  in  these  limits  may  be  attributed  to  the  un- 
certainty of  the  temperature  observed ;  this  cause  being,  in  this 
case,  quite  as  probable  d  priori  as  any  other  cause  whatever.  On  the 
contrary,  we  have  reason  for  admitting  that  in  all  cases  where  the 
deviation  exceeds  this  limit,  the  climate  of  the  adjacent  country  is 
modified  by  the  influence  of  local  circumstances,  attributable  to 
the  configuration  and  relief  of  the  country.     Instead  of  repeating 
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these  cases  separately  for  each  month,  I  confine  myself^  for  brevity, 
to  indicating  in  the  following  Table  the  stations  in  which,  ac- 
cording to  the  mean  of  the  three  months,  the  error  of  the  winter 
temperature  has  exceeded  +P*8  Fahr.,  an  amount  showing  the 
probable  uncertainty  for  the  whole  season;  it  is,  in  fieust,  most 
necessary  to  know  the  anomaly  of  the  whole  of  the  three  months, 
and  not  that  of  such  or  such  a  part  of  winter.  I  indicate,  besides, 
by  initials  each  of  the  months  in  which  the  error  has  exceeded 
the  probable  error  of  this  month ;  the  stations  are  arranged  ac- 
cording to  the  greatness  of  the  anomaly,  or  the  error,  beginning 
with  the  most  considerable,  whether  for  positive  or  negatiye 
errors. 

Errors  eaeeedin^  the  probable  deviation. 

Borers 

Sentier 

Hanz    

Andermatt  < 
Beokixigen  . 


Podtiye. 
...  Deo.    Jan. 


Feb. 


De&    Jan.    Feb. 


Churw&lden 
Beatenberg.. 

Trogen 

Montreuz    .^ 

CoiFB   

Flatta  „        „        „  Spliigen 

B«^   ,•         ,,        H  Zemeti   Feb. 

(shraohen „         „        „  Chaux-de-Fonda 

Auen    „         „        „  Yuadens 

Altdorf. „         „        „  BinBiedeln 

Olosten  „         ,,        ,,  Berne  Deo. 

Stalla  „        „        „  Soleuie 

Bemardin  „         „  Fribourg. 

St.GaU  

Sohwyti ,      Jan. 

Beiohenaa  ..« „        Feb. 

Ohaumont  „ 

Uetliberg „        Feb. 

Saargans   Deo.  „ 

To  complete  this  Table,  I  indicate  again  the  cases  (very  few  in 
number)  in  which  the  error  of  the  temperature  of  a  month  has 
exceeded  the  probable  error  of  this  month,  without  the  anomaly 
being  extended  to  so  considerable  a  degree  as  in  other  months,  and 
consequently  in  the  winter. 
In  Deoember ...  PositiTe  errors :  Zug,  Sils,  Simplon. 


Negatiye 
In  January PoeitiTe 

Negatiye 
In  February  ...  Positiye 

Negatiye 


Martigny,  alias,  Thusia,  Julier. 

Porrentruy,  Botzberg,  Sila. 
B&le. 

Kreutalingon,  Lnoeme,  Stanz,  AltetiMAen,  En- 
gelberg,  Sila. 


It  must  first  be  remarked  that  of  the  sixty-nine  stations,  there 
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are  found  thirtj-foup  cases  half  below  700  metres,  whilst  of 
the  thirty-two  cases  of  a  marked  anomaly  of  the  tempera- 
ture, only  ten  are  found  to  relate  to  stations  in  which  the  alti- 
tude is  lower  than  this  amount,  and  these  ten  cases,  with  the  ex- 
ception of  Montreux  and  Coire,  are  placed  at  the  foot  of  each  of 
the  series.  Of  the  twenty-two  other  cases  of  a  marked  anomaly  of 
the  temperature,  twenty-one  are  met  with  among  the  twenty- 
eight  stations,  whose  altitude  is  included  between  700  and  1800 
metres,  and  only  one  (St.  Bemardin)  among  the  seven  stations 
whose  altitude  exceeds  1800  metres.  It  is  then  between  the 
limits  of  height  of  700  and  1800  metres  that  the  climate  is  most 
affected  by  local  circumstances,  judging  by  the  comparison  of  the 
temperature  of  winter  that  we  hare  made. 

It  would  require  a  very  extensive  knowledge  of  topography,  and 
of  the  surface  of  the  country,  even  including  some  detadls  that  are 
not  found  in  the  excellent  Map  of  Switzerland,  such  as  the  kind  of 
cultivation  or  of  vegetation  of  the  soil,  to  indicate  in  each  particu- 
lar case  the  cause  or  causes,  when  the  anomaly  is  due  to  the  con- 
junction of  several,  to  which  an  increase  or  decrease  of  tempera- 
ture may  be  attributed.  K  we  limit  ourselves  to  enumerating  the 
most  general  features  which  the  topographic  character  of  a  locality 
can  fix,  we  find  that  a  station  can  be  placed  in  the  following 
positions : — 

1.  On  an  isolated  peak,  on  the  top  or  summit  of  a  mountain. 

2.  On  the  side  or  slope  of  a  mountain. 

3.  On  a  plain,  meaning  by  that  a  region  of  a  certain  elevation,  in 
which  the  surfiice  of  theground  might  be  very  irregular,but  not  under 
the  influence  of  any  mountain  in  the  immediate  neighbourhood. 

4.  At  the  bottom  of  a  valley ;  and  in  this  case,  which  is  the  most 
frequent  among  our  stations,  there  are  several  circumstances  to 
which  attention  must  be  given,  such  as  the  width  of  the  valley ; 
the  height  and  declivity  of  the  chains  which  enclose  it  on  each 
side ;  the  relative  position  of  these  chains  j  the  presence  or  not  of 
forests  on  the  sides  of  the  mountain,  or  on  the  declivities  which 
surround  the  station ;  the  gradual  narrowing  of  the  valley,  in  con- 
sequence of  which,  whether  eastwards  or  westwards  of  the  station, 
it  would  be  closed  and  reduced  to  a  defile  or  a  deep  and  narrow 
gorge,  as  firequently  happens  in  the  higher  part,  then  the  mouth  of 
one  or  several  lateral  valleys  in  the  neighbourhood  of  the  station. 

In  most  cases  these  general  features  of  the  topographical  con- 
figuration of  a  place  are  sufficient  to  explain  the  anomaly  which  is 
produced  in  the  temperature  of  winter ;  in  fact,  in  this  season, 
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when  the  sun  only  remains  a  few  hours  above  the  horizon,  and 
attains  only  a  feeble  height,  the  coldness  of  the  soil  by  radiation  is 
not  counterbalanced  by  the  heat  due  to  the  influence  of  the  sun ; 
the  soil  is  consequently  habitually  colder  than  the  superficial  beds 
of  air ;  these  latter  are  colder  than  those  which  are  placed  above 
them,  and  thus  in  succession  to  a  certain  height.  During  the 
greatest  part  of  the  duration  c^  winter,  a  confusion  in  the  neigh* 
bourhood  of  the  soil  is  thus  produced  in  the  decrease  of  the  tem- 
perature with  height ;  the  soil  is  the  coldest,  then  the  layers  in 
oontact  with  it,  and  the  temperature  rises  rapidly  first,  then  more 
slowly  to  a  certain  height,  starting  from  which  it  decreases  in  pro- 
portion as  the  height  augments*.  If  the  station  is  in  a  level 
country,  where  the  surface  is  perpendicular  to  the  vertical,  the 
cioldness  of  the  soil  and  the  layers  of  air  which  are  in  contact  with 
it  gives  place  to  no  local  atmospheric  current,  the  coldest  and 
densest  molecules  of  air  everywhere  occupying  a  lower  plain,  and 
forming  a  layer  parallel  to  the  soil  and  perpendicular  to  the  ver« 
tical ;  and  even  a  gentle  wind,  which  would  cause  a  constant  re- 
newal of  the  molecules  of  air  situated  above  a  given  place,  would 
not  produce  a  change  in  the  temperature,  since  the  conditions  are 
the  same  throughout  the  whole  of  the  neighbouring  region.  It  is 
not  the  same  in  a  mountainous  country,  where  the  coldness  of  the 
layers  in  contact  with  the  soil  produces  necessarily,  by  reason  of 
the  declivity  of  the  soil,  a  local  atmospherical  current,  and  where 
the  molecules  of  air,  which  are  successively  brought  to  a  given 
place,  can  proceed  from  wanner  regions,  and  consequently  raise 
the  temperature  of  the  station,  or  from  colder  regions,  and  in  this 
case  lower  it. 

Whenever  the  soil  is  colder  than  the  air  placed  above,  l^e  mole- 
cules of  air  of  the  superficial  layers  will  become  cold  by  contact, 
and  thus  becoming  denser,  they  will  tend  to  descend  if  the  ground 
is  inclined ;  this  movement  being  constantly  repeated,  it  will  pro- 
duce along  the  slope  a  descending  current,  a  phenomenon  well 
known  to  all  those  who  inhabit  mountains  or  who  have  studied 
them.  The  direction  and  intensity  of  these  descending  currents 
are  modified  by  folds  or  irregularities  of  the  ground,  and  in  the 
same  manner  as  currents  of  water,  they  tend  to  converge  and  to 
become  united  in  depressions,  such  as  gorges,  passages,  or  ravines, 
which  serve  them,  so  to  speak,  as  beds. 

*  I  shall  quote  in  support  of  this,  the  interesting  researohes  reoentlj  made  on 
this  Bubjoot  at  Montpellier  by  Professor  Martins,  the  experiments  made  prOTi- 
ously  by  Mr.  Marcet,  &c. 
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Ererj  atmospheric  current  is  uecessarily  accompanied  by  a 
counter  current ;  it  must  consequently  be  admitted  that  the  mole- 
cules of  air  attracted  by  the  descending  current  are  replaced  by  a 
counter  current  placed  aboye  this  latter.  If  the  station  is  situated 
on  an  isolated  peak,  as  the  Bighi,  or  on  the  top  of  a  mountain- 
chain,  as  on  Chaumont  or  Uetliberg,  the  counter  current  inces- 
santly brings  air,  arising  from  layers  placed  at  a  greater  distance 
from  the  ground,  and  consequently  warmer,  therefore  the  tempe- 
rature of  these  localities  becomos  relatively  higher.  The  Weissen- 
stein  alone»  amcmg  the  stations  placed  in  an  4knalogou8  situation, 
does  not  present  a  marked  anomaly  under  the  relation  of  the  ele- 
Tation  of  the  temperature ;  it  is  neyertheless  remarkable  that  the 
temperature  there  has  been  relatiydy  milder  than  at  Soleure,  which 
is  situated  at  the  foot  of  the  Jura.  In  stations  in  the  defiles  of 
the  Alps,  as  Simplon,  Bernardin^  St.  Gothard,  Julier,  and  St.  Ber- 
nard, the  increase  of  temperature  produced  by  the  counter  current 
can,  according  to  the  configuration  of  the  locality,  be  neutralized 
and  counterbabinced  by  the  current  descending  from  the  summits 
which  surround  the  defile ;  therefore  we  only  find  in  these  five 
stations  very  small  anomalies,  excepting  Bemardin,  where  the  po- 
sitiye  error  is  very  marked. 

In  localities  situated  on  the  side  of  mountains,  the  influence  of 
the  counter  current  will  tend  again  to  raise  the  temperatiure, 
although  in  a  less  evident  manner  in  general,  than  on  the  summits 
in  similar  situations ;  the  details  of  the  t<^ographical  configura- 
tion of  the  soil  in  the  neighbourhood  of  the  station  can  produce 
very  considerable  differences.  Thus  the  depressions  on  the  side 
of  the  mountain,  the  gorges,  and  ravines  which  serve  as  beds  for 
the  descending  current,  can  give  place  to  a  local  and  very  consider- 
able decrease  of  temperature,  whilst  the  most  striking  parts,  the 
eminences  (the  general  situation  chosen  for  the  sites  of  villages), 
will  be,  OB  the  contrary,  favoured,  the  counter  current  incessantly 
bringing  air  which  has  not  become  cold  by  contact  with  the  soil. 
Two  stations  of  our  system  which  are  found  in  such  a  position, 
Beatenberg  above  the  Lake  of  Thoune,  and  Qrachen  on  the  side 
of  the  chain  which  bounds  the  valley  of  St.  Nicolas  on  the  east, 
both  present  a  very  marked  anomaly  in  elevation  of  the  tempera- 
ture ;  the  error  is  not  so  large  for  Q-rachen,  which  is  exposed  to 
the  winds  of  the  north,  whilst  Beatenberg,  placed  on  the  south 
side,  is  sheltered  from  them.  A  circumstance  that  ought  to  be 
noticed  as  tending  to  exercise  a  rather  considerable  influence 
in  all  places  situated  on  a  mountain-slope,  whether  at  the  foot  or 
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halfway  down,  is  the  existence  or  absence  of  forests  on  the  de- 
clivities which  surround  this  place.  In  the  same  maimer  as  the 
soil  becomes  less  warm  under  the  action  of  the  rajs  of  the  sun  in 
a  region  covered  with  forests,  so  it  becomes  much  less  cold  by  ra- 
diation; besides  in  this  case  the  descending  current  meets  ob- 
stacles which  diminish  its  intensity.  This  influence,  which  can  be 
attributed  d  priori  to  forests,  is  confirmed  in  a  great  number  of 
cases ;  and  there  might  be  some  interest  in  noticing  the  painful 
efibcts  arising  from  the  want  of  vegetation  on  the  declivities  of 
mountains,  the  deterioration  which  results  from  it  in  the  climate 
of  the  localities  which  are  situated  below  these  declivities,  in  ren- 
dering the  colds  of  winter  more  severe. 

After  what  has  been  previously  snid  of  the  currents  of  cold  air 
which  descend  along  the  sides  of  the  mountains,  we  ought  to  expect 
to  find  at  the  bottom  of  the  valley,  in  its  deepest  part,  le  Thalweg, 
a  temperature  considerably  lower  than  anywhere  else,  the  coldest 
molecules,  and  consequently  the  thickest,  occupying  the  lower 
plain ;  le  Thalweg  thus  serves  as  a  bed  for  a  current  of  cold  air, 
just  like  a  torrent  or  a  river.  Although  the  space  occupied  by  the 
current  of  cold  air  is  more  considerable  than  the  bed  of  a  torrent, 
it  is  nevertheless  limited,  and  particularly  if  the  valley  is  of  rather 
a  considerable  width ;  or  if  the  Thalweg  is  very  confined  between 
high  precipices,  the  decrease  of  temperature  could  be  limited  to  a 
narrow  zone*,  so  that  the  parts  of  the  valley  placed  beyond  these 
limits  would  be  in  a  situation  analogous  to  those  which  are  found 
on  the  side  of  mountains.  Thus  could  be  found  in  places  which, 
thanks  to  their  position  and  the  topography  of  the  earth,  are  be- 
yond the  current  of  cold  air,  and  can  even  owe  a  temperature  re- 
latively high  to  certain  particular  circumstances,  such  as  the 
shelter  ofiered  by  the  mountains  against  the  winds  from  the  north, 
particularly  if  the  declivities  are  wooded,  the  neighbourhood  of  a 
lake,  Ac.  Coire,  Platta,  Auen,  Altdorf,  Closters,  8talla,  Schwytz, 
Sargans  are  thus  circumstanced;  and  Montreux  could  be  also 
placed  in  the  same  category,  with  this  difierence,  that  the  lake 
which  occupies  the  bottom  of  the  valley,  or  the  Thalweg,  is  in 
winter  a  source  of  heat  and  not  of  cold. 

*  In  support  of  this,  it  is  sufficient  to  call  to  mind  the  very  abrupt  changes  of 
temperature,  rising  oflen  seTeral  degrees  in  a  very  short  space  of  time«  that  are 
constantly  met  with  in  Talleys,  if  in  crossing  them  either  perpendicularly  or 
diagonally  we  pass  through  one  of  the  affluents  of  cold  air  which  come  down 
the  sides  of  the  mountain  and  follow  the  ravines  or  depressions  caused  by 
lateral  yallejs. 
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The  zone  near  to  the  deepest  part  of  the  valley  of  Thalweg,  and 
which  is  consequently  on  the  passage  of  the  current  of  cold  air 
de;scended'from  the  heights,  is  certainly  considerably  colder  than 
all  the  others  which  are  similarly  situated ;  there  is  only  one  ex- 
ception, it  is  Beichenau,  and  this  exception  is  the  more  curious, 
as  this  place  is  situated  at  the  meeting  of  two  branches  of  the 
Bhine,  a  circumstance  which  would  tend  still  more  to  lower  the 
temperature.  I  have  not  a  sufficient  knowledge  of  the  locality, 
through  which  I  have  only  hurriedly  twice  passed,  to  be  able  to 
point  out  the  cause  of  this  anomaly ;  perhaps  it  is  caused  only  by 
the  position  of  the  thermometer,  and  by  the  manner  in  which  the 
instrument  is  exposed.  The  most  striking  example  of  the  extra- 
ordinary decrease  of  temperature  met  with  in  certain  parts  of  the 
valleys  is  Bevers,  a  village  which  enjoys  the  reputation  of  being 
the  coldest  part  of  la  haute  Engadine,  whose  climate  is  neverthe- 
less very  severe ;  the  observations  of  last  winter  have  confirmed 
this  reputation,  in  fact  Bevers  has  been  not  only  relatively  the 
coldest  place  of  all  our  stations,  since  it  presents  the  greatest 
anomaly  (2G°'8  Fahr.),  but  it  has  been  actually  so.  The  mean  tem- 
perature of  Bevers  has  been  7°-7  Pahr.  in  January,  and  for  the 
winter  15***1  Fahr.,  whilst  the  mean  temperature  of  Julier  has 
been  13°0  for  the  month  of  January,  and  16°"6  for  the  winter, 
and  that  of  St.  Bernard  16°-4  in  January,  and  17°-6  for  the  winter ; 
and  yet  le  Julier  is  more  than  500  metres,  or  1640  feet  higher,  at 
a  distance  of  only  some  leagues ;  St.  Bernard  is  nearly  800  metres 
higher,  or  2625  feet,  but  the  geographical  position  is  very  different. 
The  exceptionally  severe  cold  of  this  locality  might  perhaps  be 
attributed  to  the  circumstance  of  its  being  placed  at  the  mouth  of 
the  vale  Bevers,  in  the  valley  of  Inn,  consequently  at  the  meeting 
of  two  currents  of  cold  air. 

A  feature  in  the  topographical  configuration  of  a  valley  whose 
influence  is  very  appreciable,,  is  that  of  a  gradual  narrowing  or 
contraction,  which,  by  opposing  an  obstacle  to  the  current  of 
cold  air,  transforms  it  into  a  basin  almost  closed,  in  which  the 
temperature  has  a  constant  tendency  to  decline,  since  the 
densest  molecules  of  air,  and  consequently  the  coldest,  are  pre- 
cipitated into  it  from  all  sides,  without  finding  any  issue  as  in 
open  valleys.  This  frequently  takes  place  in  the  longitudinal 
valleys  between  the  parallel  chains  of  the  Jura,  of  which  the 
severe  temperature  in  winter  is  a  well-known  fact ;  among  our 
stations,  le  Sentier  in  the  valley  of  Joux,  and  la  Ghaux-de-Fonds, 
are  examples  of  it,  and  ofier,  the  first  particularly,  a  very  marked 
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negatiye  auomalj.  The  contrast  is  striking,  if  we  compare  the 
temperature  of  St  Imier,  which  is  also  placed  in  a  longitudinal 
Yalley  of  the  Jura,  with  that  of  St.  Croix,  which  is  in  a  vallej  per- 
pendicular to  j;he  chain.  In  the  yalleys  of  the  Alps  this  accident 
presents  itself  frequently  and  under  different  circumstances ;  thus 
when  a  valley  is  parallel  in  its  higher  part  to  the  direction  of  the 
principal  chain,  then  changes  its  direction  hy  making  nearly  a 
right  angle,  it  is  usually  reduced  at  the  place  where  the  bend  is 
to  a  very  narrow  defile  of  considerable  length.  This  is  found  in  a 
very  striking  manner  at  Andermatt,  where  the  valley  of  Urseren 
is  almost  entirely  obstructed  by  the  northern  chain,  which  leaves 
only  a  narrow  cleft  for  the  passage  of  the  Beuss.  Tlie  negative 
anomaly  of  Andermatt  is  very  marked ;  and  the  fact  that  the  sides 
of  the  mountains  which  bound  the  valley  of  Urseren  are  entirely 
without  trees,  contributes  doubtless  to  augment  the  cold  in  this 
locality.  In  the  valley  of  the  Bheinwald  is  situated  the  village  of 
Spliigen,  a  little  below  which  the  Bhine  changes  its  direction  by 
crossing  a  succession  of  defiles.  It  is  to  be  remarked  that  valleys 
parallel  to  the  principal  chain  are  generally  colder  than  those 
whose  direction  is  perpendicular  to  this  chain. 

The  contraction  of  a  valley  can  take  place  without  a  change  of 
direction,  in  consequence  of  the  approach  of  the  mountains  on 
each  side ;  for  instance,  this  takes  place  near  Ilanz ;  a  little  below 
this  town  the  valley  is  almost  closed,  and  the  Bhiue  flows  at  the 
bottom  of  a  very  narrow  deep  gorge  confined  between  two  almost 
vertical  precipices ;  the  negative  anomaly  in  the  temperature  of 
this  valley  is  also  very  strong,  a  result  to  which  may  be  attri- 
buted the  fact  that  the  sides  of  the  mountain  on  the  left  bank 
are  bare  and  without  trees.  The  valley  of  Conches  in  the 
Haut-Valais  is  equally  confined  below  Eeckingen,  either  by  a 
projection  from  the  northern  chain  advancing  into  the  valley,  or 
by  the  approach  of  the  mountains  on  each  side ;  in  this  station  as 
well  is  found  a  very  marked  negative  anomaly  in  the  temperature 
of  winter. 

The  anomalies  of  temperature  met  with  in  stations  situated  on 
plains  are  more  difficult  to  be  explained  by  general  rules ;  in  fact, 
in  regions  in  Switzerland  that  may  be  called  plains,  the  ground 
is  anything  but  flat ;  it  is  very  irregular,  and  the  rise  or  fall  of 
the  temperature  depends  upon  the  topographical  configuration 
peculiar  to  each  locality.  Thus  the  elevated  region  in  which  the 
village  of  Churwalden,  above  Coire,  is  situated  cannot  be  other- 
wise designated  than  by  the  term  of  plain;  in  this  station  the 
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greatest  positive  anomaly  is  found.  Tj^ogen,  in  the  Canton  of 
Appenzell,  and  St.  Gt&ll  also  present  positive  anomalies,  that  is  to 
say,  a  temperature  relatively  high ;  whilst  Einsiedeln,  the  position 
of  which  is  nearly  analogous  to  that  of  Trogen,  in  general  features 
at  least,  shows  rather  a  large  negative  anomaly.  A  sufficiently 
marked  anomaly  is  also  found  in  the  region  of  the  plains  of  the 
8outh*we8t  part  of  Switzerland,  which  includes  the  stations  of 
Yuadens,  Fribourg,  and  Berne.  In  each  of  these  cases  it  would 
require  a  special  study  of  the  locality,  the  local  winds,  <&c.  to 
indicate  the  causes  which  produce  in  one  place  ■  a  positive,  in 
another  a  negative  anomaly. 

To  complete  this  work,  I  have  now  to  compare  the  temperatures 
observed  in  the  stations  of  the  Swiss  system  south  of  the  Alps  ; 
these  stations  are  too  small  in  number,  and  are  too  near  each 
other,  whether  in  a  vertical  or  horizontal  sense,  to  enable  me  to 
think  of  determining  on  these  observations  alone,  the  law  accord- 
ing to  which  the  temperature  varies  from  one  to  another,  in 
consequence  of  height,  of  longitude,  and  latitude.  The  extreme 
variations  between  one  station  and  another  which  might  be 
produced  by  the  action  of  one  or  other  of  those  causes,  are  in 
fact  less  than  those  that  might  be  attributed  to  the  influence 
of  local  circumstances,  and  as  the  observations  are  too  few  in 
number  for  the  effect  of  these  anomalies  to  be  eliminated  in  the 
result  obtained,  this  latter  would  merit  no  reliance.  Neither  can 
we  compare  the  temperature  observed  in  these  southern  stations 
with  the  temperature  calculated  by  the  formulaB  found  previously, 
having  regard  to  the  terms  depending  on  the  difference  of  longi- 
tude and  latitude ;  in  fact,  as  we  have  shown,  the  manner  accord- 
ing to  which  the  temperature  varies  with  longitude  and  latitude, 
in  stations  situated  north  of  the  Alps,  depends  on  the  position 
and  the  direction  of  this  chain,  and  on  its  influence  upon  the 
temperature  of  neighbouring  countries,  consequently  these  terms, 
and  particularly  that  relative  to  latitude,  are  not  applicable  to 
the  south  of  the  Alps.  If  we  put  these  terms  aside,  having  regard 
only  to  terms  relative  to  the  decrease  of  temperature  with  height, 
we  find  in  the  following  Table  for  each  month,  how  much  the 
temperature  observed  in  each  station  is  above  that  which,  accord- 
ing to  the  whole  of  the  southern  stations,  we  should  find  at  the 
same  altitude  for  the  point  whose  coordinates  are 

1=0^  24™  ^=46°  50'. 
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station. 

Alt. 
H. 

Long. 
L. 

Lat 

BifferenoeB  between  the 

obeenred  and  calculated 

temperatures. 

Diurnal  range 
of  temperature. 

Deo. 

Jan. 

Feb. 

Winter. 

Deo. 

Jan. 

Feb. 

Locarno 

feet 
715 
751 
902 

1165 

2287 
2369 
2585 

h  m 
0  26 

^7 
»7 
27 

It 

31 

46  10 
46  12 
46     0 

45  5* 

46  20 
46  29 
46  15 

0 

4-8 
5-5 
7*9 
7-6 
+9-6 

5-5 

4'r 

0 

31 
32 

3-0 

0 

+5-3 
49 
5-0 
55 
51 

+7-3 

0 
107 

lO'O 
12*1 

8-2 

31 

0 

12-4 

ii-i 

141 

8-5 

5-0 

0 
8-8 

I2'0 

7-2 

7-3 

7-2 
59 

Bellinzona 

Lugano  ......... 

Mendriflio 

Gastesegna 

Faido 

Brusio    

Means 

0  27*6 

46  II 

+6-6 

+67 

+3-1 

+5-5 

... 

... 

... 

Thus  we  see,  according  to  the  mean  of  the  errors  for  the  seven 
stations  (six  only  in  Eebruary),  how  much  at  an  equal  height  the  * 
temperature  is  above  for  a  point  situated  south  of  the  Alps  at 
0**  27"-6  longitude  and  46°  11'  latitude —that  according  to  69 
stations,  north  of  the  Alps,  for  a  point  whose  longitude  is  0^  24"* 
and  latitude  46^  50',  the  difference  is  in  the  month  of 

December  1863,  of  +  6®'7  with  a  probable  uncertainty 

of  ±0°-4  Fahr. 
January  1864,    of  -f  6°"7  with  a  probable  uncertainty 

_of  ±0^-4  Fahr. 
February  1864,  of  -|-3°-l  with  a  probable  uncertainty 

of±0°irahr. 
For  the  "Winter,  of  +5°*5  with  a  probable  uncertainty 
of  ±0°-3  Fahr. 
These  figures  cannot,  it  is  true,  be  taken  as  strictly  expressing 
the  influence  of  the  mass  of  the  Alps  upon  the  temperature  of 
the  two  opposite  sides,  since  the  geographical  coordinates  are  not 
quite  the  same  for  the  two  points  compared.  In  each  instance 
the  distance  is  not  very  considerable,  since  one  is  found  only 
100  kilometres  south-west  of  the  other  in  a  direct  line,  the  dif- 
ference of  longitude  being  54',  and  that  of  latitude  39'.  If, 
moreover,  we  take  into  consideration  the  circumstance  that  in 
winter  the  isothermal  lines  usually  follow  in  this  part  of  Europe 
the  direction  from  north-west  to  south-west,  we  shall  be  able  to 
regard  these  figures  as  representing  very  approximately  the  in- 
fluence of  the  large  mass  of  the  Alps  on  the  temperature  of  the 
two  opposite  sides  during  last  winter,  how  much,  all  else  being 
equal,  the  temperature  has  been  higher  on  the  southern  side. 
It  is  to  be  remarked  that   the  month  of  February  presents 
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aa  increase  of  temperature  cousiderablj  less  than  the  two  other 
months;  and  it  would  be  interesting  to  discover  if  this  differ- 
ence is  simply  accidental  and  is  due  to  a  special  anomaly  of  the 
year  1864,  or  if  it  will  also  take  place  in  following  years.  We 
can  then  see  that,  with  the  exception  of  Brusio,  we  find  in  no 
other  station  marked  anomalies  which  could  be  attributed  to  the 
influence  of  local  circumstances ;  at  Brusio  we  notice  a  similar 
anomaly,  rising  to  one  degree  nearly,  whose  temperature  is 
higher. 

It  will  not  be  perhaps  out  of  place  to  call  to  mind,  in  ending 
this  work,  that  the  observations  upon  which  it  is  based  have 
relation  only  to  the  winter  of  1863-64,  and  indicate  to  what 
point  results  might  differ  for  another  year.  The  only  comparison 
of  the  variation  of  temperature,  according  to  height,  of  longitude 
or  latitude,  of  one  month  with  another  of  last  winter,  consequently 
the  same  meteorological  season,  shows  that  the  variation  might 
also  differ  very  much  from  one  year  to  another  for  the  same 
month.  The  recent  researches  of  Prof.  Dove  on  the  isuthermals 
corresponding  to  such  or  such  a  period,  during  which  the  tem- 
perature wandered  considerably  from  its  normid  value,  prove  the 
fact  that  we  can  trace  on  the  surface  of  Europe  the  region  where 
the  relative  pole  of  cold  or  of  heat  is  found  at  this  time  *.  It  is  in 
this  region  that  the  greatest  amount  is  met  with,  whether  of 
increase  or  decrease,  for  the  anomaly  with  the  normal  temperature 
of  the  locality,  and  it  is  round  this  pole  that  we  can  trace  the  lines 
uniting  all  the  points  for  which  the  figure  of  the  anomaly  is  the 
same ;  these  lines,  called  isothermals  by  M.  Dove,  are  much  more 
distant  from  the  relative  pole  than  the  absolute  figure  of  the 
diminished  error ;  and  starting  from  the  line  where  the  anomaly  is 
nothing,  we  find  those  of  which  the  figure  of  error  increases,  but 
with  a  contrary  sign.  M.  Dove  has  not  extended  his  researches, 
except  to  some  very  exceptional  months ;  but  analogous  anomalies 
in  the  distribution  of  the  temperature  reproduce  themselves,  so 
to  speak,  every  month,'  only  in  a  less  degree,  in  such  a  manner 
that  the  isothermals  do  not  attain  so  high  a  figure.  As  the 
relative  polo  of  heat  or  of  cold  may  be  found  sometimes  in  one 
part  of  Europe,  sometimes  in  another,  it  is  evident  that,  according 
to  its  position,  the  variation  of  the  temperature  according  to 
longitude  and  latitude  will  be  likely  to  be  very  different. 

*  In  some  cases,  as  in  February  1845  and  December  1846,  there  are  found, 
eren  in  the  limits  of  Europe,  two  regions  of  relative  maximum  cold,  or  two  poles 
of  relative  oold. 
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Afl  to  the  decrease  of  temperature  with  height,  results  so  dia- 
flimilar  found  in  the  three  winter  months  lead  us  to  suppose  that 
we  should  obtain  a  very  different  law  for  the  decrease,  for  the 
same  months  in  another  year.  This  supposition  is  besides  fully 
confirmed  by  the  comparison  of  the  difference  of  temperature  be*- 
twe^  Q^neya  and  St.  Bernard  during  a  series  of  years.  These 
two  stations  are  near  enough  in  a  horizontal  sense;  the  distance^ 
measured  in  a  direct  line  is  only  86  kilometres,  so  that  the 
anomalies  in  the  distribution  of  the  temperature,  according  to 
longitude  and  latitude,  of  which  we  have  just  been  speaking 
produce  only  a  very  inconsiderable  influence  on  these  differences, 
and  in  every  case  much  too  small  an  influence  for  the  errors  ob^ 
nerved  to  be  attributed  to  it.  This  is  easily  shown  by  quoting 
some  figures  in  support  of  it.  According  to  the  value  of  the  mean 
temperature  of  each  month,  deduced  for  Geneva  from  a  series  of 
thirty-five  years,  and  for  St.  Bernard  of  twenty  years,  the 
difference  of  temperature  between  these  two  stations  is,  in  mean» 
in  the  month  of  December  47*^*8,  in  the  month  of  January  48°-6, 
and  in  the  month  of  February  50^5 ;  here  is  now  the  figure  of 
the  differences  observed  in  each  of  these  months  during  the  last 
fourteen  years.  Following  the  custom  adopted  by  meteorologists 
of  uniting  the  three  months  of  winter  which  follow  each  other  in. 
the  same  season,  and  consequently  commencing  the  meteorological 
year  with  the  month  of  December,  each  month  of  December 
written  in  this  Table  corresponds  to  the  preceding  civil  year. 
After  the  difference  observed  in  each  month,  I  have  added  the 
positive  or  negative  anomaly  for  Geneva  and  St.  Bernard,  that  is 
to  say,  the  amount  by  which  the  temperature  has  been  higher  or 
lower  than  usual  in  each  station. 

This  series  of  fourteen  years  is  consequently  sufficient  to  show 
the  enormous  variations  that  may  be  found  from  one  year  to  another 
in  the  decrease  of  temperature  corresponding  to  2070  metres  or 
6791  feet  in  height ;  in  1852,  in  the  month  of  December  (1851,  civil 
year),  the  temperature  of  the  lower  station  was  only  38°-8  higher 
than  that  of  the  higher  station,  whilst  in  1861  (1860,  civil  year)  the 
difference  rose  to  54°'2.  In  the  month  of  January,  the  extreme 
values  of  the  difference  are  39^-8  in  1861  (a  figure  again  consider- 
ably lower  than  that  of  1864),  and  52^*9  in  1857  ;  in  the  month 
of  February  we  find  46°-6  in  1856,  and  56°'9  in  1858,  and  in  all 
probability,  in  taking  a  longer  series  of  years,  we  should  find  still 
wider  extremes. 
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If  we  compare  the  difference  of  temperatuie  between  two 
stations  with  the  anomaUes  observed  in  each  of  them,  we  can 
make  the  following  deductions : — (i)  When  the  difference  varies 
little  from  its  real  value,  this  result  can  proceed  from  three  dif- 
ferent alternatives,  either  from  smallness  of  the  anomalj  in  the 
two  stations,  as  in  December  1857,  January  1859,  February  1851, 
or  because  the  month  has  been  nearly  equally  cold  in  both,  as  in 
December  1854  and  1856,  January  1855,  February  1854,  or  else 
in  fact  because  the  month  has  been  nearly  equally  warm,  as  in 
December  1868,  January  1852,  February  1861.  (2)  When  the 
difference  is  considerably  less  than  usual,  this  result  may  be  due, 
either  to  a  very  great  decrease  of  the  temperature  in  the  lower 
station,  as  in  December  1852,  Janiuuy  1864,  or  a  very  consider- 
able elevation  in  the  higher  station,  as  in  December  1858,  January 
1854,  February  1863,  or  eke  in  fact  to  the  united  action  of  these 
two  causes,  as  in  January  1868.  (8)  When  the  difference  is  more 
remarkable  than  usual,  the  result  may  be  due,  either  to  the  eleva- 
tion of  the  temperature  in  the  lower  station,  as  in  December  1859, 
January  1853,  or  the  decrease  of  temperature  in  the  higher  station, 
as  in  December  1861,  January  1857,  February  1853,  or  else  to  the 
conjunction  of  these  two  causes,  as  in  December  1855,  February 
1852. 
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Up  to  the  present  time  we  have  been  able  to  prove  onlj  the 
variations  in  the  difference  between  the  temperatures  of  two 
points  placed  at  2070  metres  one  above  the  other,  without  having 
observations  necessary  for  finding  the  decrease  for  the  interme- 
diate points;  the  establishment  of  the  Swiss  meteorological  stations 
supplies  this  want,  and  will  place  at  our  disposal  all  the  elements 
necessary  for  determining  for  any  month  whatever,  with  great  ^ 
exactitude,  the  law  of  the  decrease  of  temperature  with  height, 
up  to  2500  metres. 

We  have  still  to  examine  how  far  the  anomalies  which  pre- 
sented themselves  last  winter  in  such  or  such  a  station,  and  those 
we  have  attributed  to  the  influence  of  local  circumstances,  are. 
susceptible  of  variation  from  one  year  to  another.  That  the 
amount  of  the  anomaly  might  vary  from  one  year  to  another  in 
the  same  month  is  beyond  doubt,  and  the  proof  of  it  is  that  this 
amount  has  been  much  greater  in  the  month  of  January  than  in 
the  two  other  months,  whether  in  the  stations  where  it  was  positive, 
or  in  those  in  which  it  was  negative ;  but  it  is  to  be  presumed 
that  the  sign  and  size  relative  to  the  errors  will  reproduce  them- 
selves nearly  the  same  from  year  to  year  for  the  same  stations,  in 
such  a  manner  that  we  might  always  arrange  those  in  which  the 
temperature  is  exceptionally  severe  to  the  size  of  the  errors. 
These  anomalies  have  been,  in  fact,  attributed  to  local  winds,  to 
atmospheric  currents  produced  by  the  topographical  configuration, 
and  the  relief  of  the  country  in  the  neighboiirhood  of  the  station  ; 
besides,  it  is  easy  to  understand  that  it  is  only  in  the  absence  of  a 
general  wind  that  these  local  atmospheric  currents  are  produced, 
and  that  they  ought,  on  the  contrary,  to  tend  to  disappear  every 
time  that  the  atmosphere  is  violently  agitated  by  a  general  wind, 
extending  over  rather  a  considerable  surface.  Anomalies  due  to 
local  circumstances  will  be  consequently  more  marked  during  a 
month  in  which  the  equilibrium  of  the  atmosphere  has  been  less 
frequently  troubled  by  a  general  agitation,  by  violent  vrinds,  ex- 
tending over  a  vast  surface  of  country,  than  in  another  in  which 
these  last,  on  the  contrary,  have  been  frequent.  It  is  the  first  of 
these  alternatives  which  presents  itself  in  the  month  of  January 
1864 ;  to  the  agitation  of  the  atmosphere  caused  by  the  violent 
wind  from  the  north,  which  blew  during  the  three  or  four  first 
days,  succeeded  a  period  of  calm,  which  lasted  almost  without 
interruption  up  to  the  end  of  the  month,  and  starting  from 
the  three  or  the  four,  the  barometric  pressure  is  maintained 
at  a  high  plane  with  very  small  variations  only.     The  general 
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circumstances  have  been  also,  during  this  month,  as  favourable  as 
possible  to  the  production  of  local  atmospheric  currents,  which 
accounts  for  the  high  figure  that  we  find  for  local  anomalies  of 
temperature. 

In  accordance  with  the  plan  that  I  proposed  to  myself,  I  have 
studied  the  distribution  of  the  temperature  during  a  period  em- 
bracing a  whole  month ;  this  study  could  be  extended  to  shorter 
periods  of  some  days  only,  or  day  by  day.  We  could  in  particuLir 
arrive  at  some  very  curious  results  by  comparing  the  temperature  of 
each  of  the  days  of  the  month  with  that  of  the  mean  of  the  month. 
This  Table  would  show  that  during  the  invasion  of  the  great  colds 
in  the  commencement  of  January,  as  well  as  the  decreases  which 
have  taken  place  at  different  times,  at  the  end  of  this  month  and 
in  February,  it  is  in  the  high  stations  that  the  decrease  of  the 
temperature  is  first  manifested  one,  two,  or  three  days  sooner  than 
in  the  plain*;  and  in  the  valleys  the  relative  decrease  of  the  tem- 
peratiu^  has  been  prolonged  during  a  much  greater  number  of 
days  without  attaining  so  great  a  value.  I  must  confine  myself 
to  these  indications,  without  entering  into  a  detailed  account, 
which  would  take  me  too  long,  because  it  would  at  the  same  time 
require  the  examination  and  consideration  of  several  other  circum- 
stances, such  as  the  state  of  the  sky,  the  wind,  the  atmospheric 
pressure,  &c.  The  necessary  materials  for  this  study  are  found, 
great  part  of  them  at  least,  in  the  pamphlets  of  meteorological 
observations  already  published. 
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XXVIII.  On  the  Fall  of  Bain  during  the  different  Hours  of  the 
Day,  as  dedu4!ed  from  a  Series  of  Observations  made  by  the  Hev. 
J.  a  Bates,  M.A,,  F.B.A.S.I  at  St.  Martin's  Barsonaye,  Castle- 
ton  Moor.     By  Joseph  Baxendbll,  Esq.,  F.E.A.S. 

[From  the  '  Proceedings  of  the  Manchester  Literary  and  Philosophical 
Society/ vol.  y.  No.  12,  Session  1865-66.] 

Is  the  spring  of  last  year,  the  Eev.  J.  C.  Bates,  M.A.,  F.E.A.S., 
of  Castleton  Moor,  contrived  a  rain-gauge  by  which  he  is  enabled 
to  determine  the  amount  of  rain  which  falls  during  every  quarter 
of  an  hour  of  the  entire  day.  Observations  writh  this  instrument 
were  commenced  on  the  24th  of  May  last,  but  were  interrupted 
for  two  days  in  October,  owing  to  damage  done  by  the  violent 
gale  of  the  25th  of  that  month,  and  again  in  December,  trhile  the 
driving  clock  was  under  repair.    All  the  observations  made  up  to 
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the  end  of  January  hare  been  kindly  forwarded  to  me  by  Mr.  Bates 
for  examination  and  discussion,  and  although  the  series  extends 
Qyer  a  period  of  onlj  a  little  more  than  eight  months,  and  caution 
is,  therefore,  required  in  basing  general  conclusions  upon  it,  jet 
the  results  I  have  obtained  appear  to  me  to  be  sufficienUj  remark- 
able and  interesting  to  be  worthy  of  beinc  brought  at  onee  under 
the  notice  of  meteorologists,  in  order  that  the  law  of  daily  yariation 
of  rainfall  which  they  indicate  may  be  tested  hj  the  results  of 
similar  series  of  observations  made  in  other  localities. 

The  number  of  days  in  each  month  on  which  the  rainfall  was 
registered  by  the  new  instrument  was — May  6,  June  4,  July  19, 
August  ao,  September  3,  Ootober  14,  November  9,  December  5, 
Januaiy  21 :  total  100  days.  The  total  aniount  of  rain  registered 
during  the  100  days  was  21*854  inches. 

Arranging  the  amounts  of  rainfall  in  twenty-four  groups  corre- 
sponding to  the  twenty-four  hours  of  the  aay,  and  taKing  the 
sums  of  the  amounts  in  each  group,  we  have  the  following 
results: — 

Q  Number  of  tames         Total  amount  of  Bain. 

Bain  fell  duringr  the  hour.  inches. 

1     21     0-636       • 

2  -..  27  0619 

8  28  0-774 

4  29  ri24 

6  26  1042 

6     33  0-650 

7     35  0-728 

8     33  1-268 

9 32  1-132 

10  34     0-909 

11  38     0-854 

12  41     0-879 

13  34     0-784 

14  37     0-921 

15  35 0-907 

16  36     1-068 

17  30     .., 0-884 

18  84     0-964- 

19  32     1162 

20  86  * 1-083 

21  82     1t350 

22  28     0-658 

23  26     0-828 

24  24     0-835 


21-854 


Dividing  the  twenty-four  houra  into  day  and  night  periods  of 
twelve  hours  each,  we  nave : — 

Total  rainflBOl  irom  &"  a.m.  to  &"  p.m. = 10-925     '^t^*^' 

n  V        6»»  P.M.  to  6*  A.M,=10-929     .'.!.!!     417 
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It  appears,  therefore,  that  the  average  fall  of  rain  during  the 
night  was  sensibly  the  same  as  that  during  the  day ;  but  the 
frequency  of  rain  was  mueh  greater  during  the  night  than  the 
day. 

Dividing  the  day  into  four  periods  of  six  hours  each,  we  have — 

inoheB.  JAcequenoy. 

Noonto6^p.M 4-980  165 

6**  P.M.  to  midnight    6-636  206 

Midnight  to  6^  A.M 6  308  212 

6"»  A.M.  to  noon  6-995  182 

These  results  show  that  the  greatest  amount  of  rain  fell  in  the 
fourth  quarter  of  the  dav,  reckoning  from  noon ;  and  the  least  ii| 
the  first  quarter ;  and  that  the  amount  which  fell  in  the  second 
Quarter  was  slightly  in  excess  of  that  which  feU  in  the  third.  The 
n^quency  of  rain  was  least  in  the  first  quarter  and  greatest  in  the 
third. 

The  six  consecutive  hours  in  which  the  largest  quantity  of  rain 
fell  were  &om  4*"  a.m.  to  10^  a.m.,  the  amount  being  6*461  inches, 
and  the  amounts  in  the  three  following  six-hourly  periods  were ; — 


ia>»A.M.  to     4»'P.M 

.......     4-250  inches 

4^P.M.  tolO»^P.M 

5-939     „ 

10**  P.M.  to     4^A.M 

5-204      „ 

If  now,  the  numbers  in  the  last  column  of  the  above  GPable  are 
arranged  in  eight  groups,  and  the  sums  of  the  numbers  in  each 
group  taken,  we  have  the  following  remarkable  results  : — 

Total  amount  of 

Hours.  EainfalL  Frequency. 

1,    2,    3,  1-929  76 

4,    5,     6,  2-816  88 

7,    8,    9,  3-123  100 

10,  11,  12,  2-642  113 

13,  14,  16,  2-562  106 

16,  17,  18,  2-916  99 

19,  20,  21,  3-646  100 

22,  23,  24,  2-321  72 

Projecting  these  numbers  on  ruled  paper,  an4  drawing  a  curved 
line  through  the  points  thus  laid  down,  we  obtain  a  well-marked 
curve,  having  two  maxima  and  two  minima,  which  occur  at  the 
following  hours : — 

Principal  maximum  at 8i'*A.M. 

Secondary  „  8^   p.m. 

Principal  minimum  at 2*^   p.m. 

Secondary  „  ." IJ^'a-M. 

This  curve  has  no  similarity  to  that  of  daily  temperature,  but 
has  a  strong  resemblance  to  the  curve  of  diurnal  variation  of  the 
harometer,  with  a  diflference  of  about  two  houT?  in  the  times  of 
occurrence  of  the  maxima  and  minima.  The  regular  diurnal  va- 
riations of  the  barometer  in  this  latitude  are,  however,  so  small 
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tbat  it  is  hardly  conceivable  they  can  produce  the  great  differ- 
ences in  the  amounts  of  rain  falling  at  different  periods  of  the 
day  as  indicated  by  Mr.  Bates's  obserrations.  The  curve  of  daily 
variation  of  the  intensity  of  atmospheric  electridtv  has  also  strong 
points  of  resemblance  to  the  rain*curve,  but  its  night  minimum  is 
the  principal  one,  and  most  meteorolo^sts  will  probably  regard 
variations  of  intensity  of  atmospheric  dectricity  as  consequences 
rather  than  causes  of  the  changes  in  the  amount  of  condensed 
vapour  precipitated  in  the  form  of  rain.  No  other  meteorological 
phenomenon  is  at  present  known  having  diurnal  variations  similar 
to  those  of  the  rainfall ;  but  if  we  turn  to  the  phenomena  of  ter- 
restrial  magnetism,  we  shall  find  that  the  curve  representing  the 
daily  variations  of  declination  of  the  magnetic  needle  has  well- 
marked  points  of  similarity  to  that  of  the  daily  rainfall.  Taking 
for  data  the  mean  results  of  ten  years*  observations  of  mimetic 
declination  made  at  the  Boyal  Observatory,  Greenwich  ('  Green- 
wich Observations  for  1859 '),  we  have  the  following  comparisou 
of  the  times  of  maxima  and  minima  of  the  two  phenomena,  the 
westerly  deviations  of  the  magnetic  needle  from  the  mean  posi- 
tion being  taken  with  a  negative  sign. 

Bally  oflcillaldoDS  of 
Daily  Rainfall.        Magnetic  Needle. 

Principal  maximum  at  8  j^  a.m 10*^  ▲.!£. 

Secondary  „  8**   p.m 7i^F.u. 

Principal  minimum  at  2^    p.m P    p.m. 

Seconaary         „  li^'^.M 8*  -A..M. 

Owing  to  the  shortness  of  the  period  over  which  Mr.  Bates's 
observations  extend,  it  is  probable  that  the  results  derived  from 
them  may  be  open  to  considerable  correctioh,  when  a  more  ex- 
tended series  becomes  available.  I  find,  however,  that  when  this 
short  series  is  divided  into  two  or  even  three  groups,  the  main 
features  of  the  daily  variation  are  still  preserved  in  the  results  of 
each  group,  and  I  do  not,  therefore,  anticipate  that  an^  correc- 
tions which  may  hereafber  be  found  to  be  necessarv,  will  be  of 
such  a  character  as  to  affect  materially  the  probabUity  of  a  close 
connexion  between  the  daily  variations  of  rainfall,  and  the  diurnal 
oscillations  of  the  magnetic  needle,  and  I  hope  to  be  able  in  a  fu- 
ture communication  to  bring  forward,  other  facts  and  results 
bearing  upon  this  interesting  and  important  question. 

Whatever  views  may  be  taken  as  to  the  cause  of  the  unequal 
distribution  of  the  rainfall  in  the  different  hours  of  the  day,  it 
could,  at  all  events,  hardly  have  been  expected  that  the  greatest 
amount  of  rain  would  fall  at  that  period  of  the  day  when  the  rate 
of  increase  of  the  difierence  between  the  temperature  of  the  dew- 
point  and  that  of  the  air,  is  greatest ;  and  when,  therefore,  ac- 
cording to  generally  received  meteorological  principles,  there  would 
appear  to  be  little  probability  of  a  condensation  of  vapour  into  the 
form  of  rain. 

I  cannot  conclude  this  communication  without  gratefully  ac- 
knowledging the  kindness  of  Mr.  Bates,  in  affording  me  an  oppor- 
tunity of  examining  his  valuable  observationis,  which  form,  1  be- 
lieve, the  only  series  of  the  kind  ever  yet  made. 
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THE  METEOROLOGICAL  SOCIETY. 


This  Society  waa  established  in  the  year  1850,  for  the  encourage- 
ment and  promotion  of  Meteorological  Science,  and  incorporated 
bj  Boyal  Charter  in  1866. 

It  consists  of  Fellows  and  Honorary  Members. 

Erery  person  desirous  of  admission  into  the  Society  must  be 
recommended  by  at  least  Three  Fellows,  of  whom  one  must 
certify  to  his  personal  knowledge  of  such  Candidate. 

Candidates  may  be  proposed  at  a  Council  Meetiug;  but  the 
baQot  must  take  place  at  an  Ordinary  Meeting.  One  Council 
or  OrdinaiyMeetmg  must  intervene  between  the  nomination  and 
the  day  of  Election. 

There  is  no  Admission  Fee.  The  Annual  Contribution  is  £1 ; 
due  on  January  1.     The  Composition  Fee  is  £10. 

Persons  eminent  in  Meteorological  Science,  not  permanently 
residing  in  this  country,  are  eligible  as  Associates. 

Six  Ordinary  Meetings  are  held  during  the  Session,  which 
commences  in  November  and  terminates  in  June,  at  which 
[Fellows  can  introduce  their  friends. 

Papers  accepted  for  reading  at  the  Ordinary  Meetings  are 
published  entire  or  in  Abstract  in  the  *  Proceedings '  of  the 
Society,  which  are  issued  as  soon  as  possible  after  each  Meeting, 
€md  of  which  a  copy  is  sent  to  every  Fellow  of  the  Society.  The 
'  Proceedings '  also  contain  Notices  of  Books,  descriptions  of  New 
Instruments,  and  other  Meteorological  News. 

Daily  observations  are  made,  for  the  most  part  by  Fellows  of 
the  Society,  at  about  60  different  stations,  which  are  forwarded 
monthly  to  Mr.  Glaisher,  by  whom  each  reading  is  examined 
and  collated  with  readings  made  in  adjacent  stations,  their  means 
taken  or  examined,  and  monthly  results  deduced,  which  are 
prepared  for  press  and  sent  to  the  Eegistrar-General,  to  appear 
simultaneously  with  his  *  Quarterly  Report  of  Births,  Deaths,  &c.' 
A  copy  of  Mr.  Glaisher's  '  Quarterly  Meteorological  Report '  is 
sent  free  to  every  JBkllow  of  the  Society. 

Copies  of  printed  results  of  Meteorological  Observations  or 
Papers  are  from  time  to  time  received  by  the  Society  for  distribu- 
tion ;  and  are  for  warded  free  to  Fellows* 

The  '  Proceedings '  of  the  Society  are  published  and  sold  by 
Taylor  and  Frands,  Bed  Lion  Court,  Fleet  Street,  £.C. 

The  Society  possess  a  Library,  which  is  available  to  Fellows. 

The  fiddress  of  the  Treasurer,  H.  Perigal,  Esq.,  to  whom  sub- 
scriptions may  be  paid,  is  67  Warren  Street,  Fitzroy  Square,  W. 

Gentlemen  desirous  of  joining  the  Society  may  communicate 
with  either  of  the  Secretaries. 

1866,  March  1. 

JAMBS  GLAISHER,  F.R.S.,  ] 

Dartmouth  Place,  Blackheath,  S.E.     ^       .     . 

JOHN  W.  TRIPE,  M.D.,  7   King's  f  ^^*^^^«^»^« 
Place,  Commercial  Road,  E.  J 


PROCEEDINGS 


OF 


THE  METEOROLOGICAL  SOCIETY. 


EDITED  BY 

JAMES  GLAISHER,  Esq.,  F.R.S.,  Sbcretaby. 
Vol.  III.  1866,  APEIL  18.  [No.  25. 

C.  BEOOKE,  Esq.,  M.A.,  F.E.S.,  President,  in  the  Chair. 

Conrad  William  Cooke,  Esq.,  The  Fems,  Hyde  Park  Gate,  W. ; 

Edward  Ernest  Dymond,  Esq.,  Highworth,  Wilts ; 

Edmund  Field,  Esq.,  Hastings  ; 

Charles  Mends  Oibson,  Esq.,  Bethel  Street,  Norwich ; 

Ghijlard  Hadwen,  Esq.,  Fairfield,  near  Manchester ; 

James  Staughton  Harding,  Esq.,  14  Bloomfield  Terrace,  Pimlico, 
S.W.; 

John  Mercer,  Esq.,  Jan.,  Great  Harwood,  near  Blackburn,  Lan* 
cashire; 

Henry  Southall,  Esq.,  Boss,  Herefordshire ; 

H.  E*  Westcar,  Esq.,  Boyal  Horse  Guards,  Windsor ; 

W.  Whitehead,  Esq.,  L.F.P.G.,  L.M.,  L.S.A.,  Mansfield,  Wood- 
house,  Notts ; 

were  balloted  for  and  duly  elected  Fellows  of  the  Society. 

The  names  of  Four  Candidates  for  admission  into  the  Society 
were  read. 

VOL.  III.  K 
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CXYIII.  AnalysU  of  the  Winds. 
By  John  C.  Bloxam,  Esq.,  H.B.G.S. 

The  prospect  of  arriying  at  an  imderstanding  of  the  atmospheric 
currents,  of  tracing  both  their  causes  and  their  effects,  would  be 
improYed  if  a  better  system  of  stating  their  directions  were  in 
use.  The  directions  are  commonly  given  under  heads  of  too  gkeat 
a  range  in  the  first  tabulation.     The  division  and  arrangement  of 
materials  is  necessarily  arbitrary,  and  ought  to  be  uniform  in  the 
first  instance,  and  if  the  arbitrary  divisions  are  so  comprehensive 
as  to  include  at  random  both  high  and  low  values  in  the  same 
category,  this  must  create  an  obstacle  to  the  work  of  deducing 
laws  from  observed  facts,  which  might  be  avoided.     The  circle, 
moreover,  is  commonly  divided  at  such  points  as  seems  most  cal- 
culated for  masking  instead  of  elucidating  the  fiicts.     The  cardinal 
points  of  the  compass  are  the  limits  to  what  are  supposed  to  be 
natural  groups ;  it  therefore  seems  to  be  injudicious  to  make  the 
cardinal  points  the  centres,  instead  of  the  limits,  of  artificial  divi- 
sions.   A  discussion,  founded  on  a  quadrantal  division  of  the 
circle,  with  the  cardinal  points  for  limits  to  the  quadrants,  is  more 
likely  to  lead  to  satisfactory  results  than  the  more  usual  octagonal 
division.     If  any  such  discussion  should  be  considered  of  little 
worth,  still  tables  giving  values  for  each  of  the  thirty-two  points, 
constructed  with  rigorous  attention  to  accuracy  and  founded  on 
careful  observation,  may  be  deemed  valuable.     Such  tables  would 
be  rendered  far  more  useful  by  dividing  the  year  into  more  than 
twelve  parts,  provided  the  record  were  sufficiently  extensive ;  but 
they  would  be  impaired  in  value  if  the  time-categories  were  made 
too  contracted  for  the  extent  of  the  fiicts  collected.     It  wiU  be  . 
right  to  preface  the  following  statement  with  an  explanation  of 
the  means  employed  for  determining  the  direction  of  the  wind, 
the  method  used  for  observing  and  recording,  and  the  treatment 
the  daily  record  was  subsequently  subjected  to. 

The  direction  the  lowest  range  of  clouds  moved  in  was  the  indi- 
cation generally  used  for  the  direction  of  the  wind.  The  direction 
the  clouds  moved  in  was  ascertained  by  observing  their  progress 
against  a  perpendicular  pole,  such  as  is  commonly  used  for  sup- 
porting wind-vanes,  the  observer  standing  at  a  distance  from  the 
pole  and  in  the  direction  of  the  wind  The  points  of  the  compass 
were  marked  on  the  ground  around  the  pole,  and  their  position 
was  determined  accurately  by  that  of  the  sun  when  at  East,  South, 
and  West.     The  mark  nearest  the  pole  was  40  feet  from  it.     A 
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oommon  wind-yane  was  placed  on  the  siunmit  of  the  pole,  to  assist 
when  the  clouds  gave  an  insufficient  indication.  A  careful  ohser- 
vation  was  made  habituallj  at  noon  each  day ;  but  the  vane  was, 
in  a  manner  of  speaking,  constantly  under  observation ;  changes 
in  the  direction  were  thus  detected,  and  the  precise  change  was 
asoertained  by  looking  to  the  pole.  Very  generally  the  direction 
could  be  determined  readily  to  less  than  half  a  point  (i.  e,  less  than 
^  part  of  the  circle).  The  site  of  observation  was  at  Newport, 
in  the  Isle  of  Wight,  lat.  60^42'  K,  long.  5*  9"  W.  The  observations 
were  made  and  recorded  with  a  view  to' grouping  the  directions 
eventually  under  the  heads  of  the  four  cardinal  quadrants — that 
is  to  say,  the  arcs  bounded  by  true  North,  South,  East,  and  West 
The  direction  was  ncTer  registered  under  the  head  N.,  8.,  E.,  or 
W.,  unless  it  were  so  close  to  due  N;,  8.,  E.,  or  W.  that  it  could 
not  be  pronounced  to  be  on  either  side  of  such  exact  direction, 
and  this  did  not  often  happen.  Supposing  the  direction  to  be  in 
the  smallest  degree  east  of  north,  it  would  then  be  registered  as 
N.  by  E.,  although  the  direction  were  within  the  limits  of  the 
north  point.  There  were  consequently  fewer  days  given  to  the 
four  cardinal  points  than  really  belonged  to  them,  and  the  eight 
points  next  to  the  cardinals  had  an  excess  given  to  them.  Each 
of  these  groups,  however,  of  three  points  was  correct  as  a  group. 
It  was  not  always  possible  to  pronounce  any  one  point  to  be  the 
prevailing  one  for  the  day,  and  then  some  modifying  expression 
was  inserted  in  the  registry ;  if  it  was  ascertained  what  individual 
point  the  wind  was  near  to,  the  word  *'  about "  was  added  to  the 
name  of  that  point.  If  the  direction  varied  during  the  day,  but 
the  cardinal  quadrant  could  be  specified  that  it  adhered  to,  the 
entry  for  the  day  would  then  be  in  the  form  ''  between  N.  and  E." 
If  the  prevailing  semicircle  only  could  be  named,  the  form  of  the 
entry  would  be  **  Northerly."  When  the  direction  varied  beyond 
these  limits,  it  was  entered  as  ''Variable."  It  happen'^d  occa- 
sionally that  the  direction  was  not  ascertained  at  all,  and  then  a 
blank  was  left.  All  these  imperfect  notices  have  been  set  aside  in 
the  first  tabular  compilation.  The  number  of  days  included  in  the 
sixteen  years  during  which  the  observations  were  carried  on  (viz. 
1841-56)  being  5844,  this  number  was  reduced  by  these  omissions 
to  4809 ;  so  that  the  sixteen  years  were  reduced  nearly  to  thirteen 
as  regards  the  sum  of  the  recorded  directions,  though  not  as 
regards  the  period  of  time  they  extended  over.  The  omissions 
made  in  each  of  the  twelve  months  were  as  follows : — 
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DajB. 

January    84 

February T 68 

March  81 

April    110 

May 96 

June 85 

July 117 

August 61 

September  • 112 

October    65 

Noyember    78 

December 79 

There  were  thus  412  good  entries  for  January  reserved.  Of 
these  412,  22  days  gave  a  S.W.  wind.  The  number  1*66  bears  the 
same  proportion  to  31  (the  number  of  the  days  in  January)  that 
22  does  to  412 ;  and  the  value  1*66  is  therefore  inserted  in  Table  I. 
as  the  proper  value  for  the  S.W.  point  in  January.  The  values 
for  each  point  in  each  month  having  been  deduced  in  this  way 
from  the  first  summary,  those  given  to  the  four  cardinal  points 
and  their  eight  adjacents  were  corrected — ^the  former  for  defect,  the 
Litter  for  excess.  For  this  purpose  the  sum  of  each  of  the  four 
groups  was  divided  by  3,  and  the  \  was  given  to  the  cardinal  point ; 
the  remaining  quantity  was  then  divided  between  the  two  adjacent 
points  of  each  respective  group ;  and  this  division  was  so  made 
that  the  two  values  retained  the  same  proportion  to  one  another 
that  they  had  before.  The  original  summary  gives  for  January 
11  days  of  N.  by  B.,  3  days  of  N.,  and  12  days  of  N.  by  W. 
These  numbers,  reduced  to  proportionate  quantities  for  81  days,  be- 
come N.  by  E.  0-88,  N.  0*23,  N.  by  W.  090.  The  sum  of  these 
values  divided  by  3  gives  0653  as  the  adopted  value  for  N.  The 
remainder  (1*307)  then  gives  0'627  and  0*680  as  the  adopted  values 
for  N.  by  E.  and  N.  by  W.  respectively ;  -627  bearing  the  same 
proportion  to  '680  that  11  does  to  12,  or  '83  to  '90.  The  values 
thus  obtained  for  the  cardinal  points  and  their  adjacents  are 
inserted  in  Table  I. ;  but  the  cardinals  were  subdivided  for  the 
purpose  of  giving  to  each  quadrant  its  due  share  of  the  values 
assigned  to  the  cardinal  points,  the  due  share  being  determined  by 
the  relative  values  of  the  adjacent  points,  31  being  thus  given  to 
the  eastern  half  of  N.,  and  '34  to  the  western  half. 

Table  I.  being  thus  constructed,  the  sum  of  all  the  values  given 
to  each  month  is  the  same  as  the  number  of  the  days  in  the  month ; 
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and  the  sum  of  all  the  numbers  in  each  line  is  the  number  of  the  days 
in  the  year  that  the  wind  blows  from  the  point  the  line  belongs  to. 
The  column  of  ^'  means  "  in  this  Table  shows  which  of  the  months 
exceed,  and  which  are  bebw  the  year's  average  for  each  point.  The 
mean  value  for  the  whole  Table  is  0*95 ;  and  the  column  of  means 
shows  that  the  points  N.N.E.  to  E.N.E.  inclusive  are  above  this 
mean,  that  E.  by  N.  to  S.  by  W.  inclusive  are  below  the  mean,  that 
S.S.W.  to  N.W.  inclusive  are  above,  and  that  N.W.  by  N.  to 
N.  by  E.  inclusive  are  below.  The  arc  first  specified  includes  five 
points,  and  is  on  the  average  '07  in  excess.  The  second  includes 
eleven  points,  and  is  *43  in  defect.  The  third  includes  eleven 
points,  and  is  *50  in  excess.  The  fourth  includes  five  points,  and 
is  '19  in  defect.  The  diagram  shows  the  relative  frequency  with 
which  the  wind  blows  from  each  point  during  the  year. 


Table  11.  shows  whether  the  respective  values  in  Table  I.  are 
above  or  below  the  mean  for  the  line  they  stand  in,  the  +  mark 
indicating  excess,  the  —  mark  indicating  defect ;  and  where  the 
value  is  the  same  as  the  mean  the  mark  =s  is  introduced. 
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Table  HI.  gives  the  amounts  of  the  excesses  and  defects  indi- 
cated in  Table  II.  The  following  analysis  of  the  winds  will  be 
founded  mainly  on  these  three  Tables. 

Table  lY .  represents  the  contents  of  Table  I.  in  a  modified  form, 
which  seems  good  and  instructive.  This  Table  is  formed  upon 
the  smoothing  principle.  Successive  triplet  values  are  taken  as 
affording  an  indication  of  the  normal  value  belonging  to  the  middle 
point  of  the  three,  and  the  mean  of  the  three  values  is  inserted  in 
I  the  Table.    The  Table  exhibits  the  values  for  the  several  points, 

rising  and  falling  with  a  regularity  and  consistency  beyond  what 
might  be  expected.  This  is  an  important  advantage  gained,  be- 
cause, if  for  no  other  reason,  it  materially  facilitates  comparison. 
The  last  column  (of  means)  in  this  Table  shows  that  a  very  con- 
spicuous maximum  occurs  at  B.W.  by  W.  The  values  progres- 
I  sively  decline  at  the  mean  rate  *23  from  this  maximum  to  the 

I  minimum  at  S.S.E.    They  then  increase  (not  quite  constantly)  to 

i  a  second  maximum  at  N.E.  by  N.,  at  the  rate  '06.     Then  they  do- 

I  cline  at  the  rate  *13  to  N.    And  then  they  rise  (with  one  excep- 

'  tion)  at  the  rate  '13  to  S.  W.  by  W.     The  minimum  value  appears 

at  the  point  S.S.E. ;  but  there  is  an  arc  of  six  points,  viz.  S.  by  E. 
I  to  E.S.E.,  which  may  be  considered  to  keep  to  one  level  and  to  con- 

i  stitute  an  arc  of  minimum  value.     The  mean  value  for  this  arc  is 

'47,  and  the  greatest  departure  from  the  mean  is  only  -05.  In 
each  month,  with  the  exception  of  September  alone,  S.W.  by  W. 
i»  the  point  of  highest  value ;  in  September  W.  is  the  highest. 
The  points  of  lowest  value  in  the  separate  months  are  all  included 
in  the  arc  S.  by  E.  to  E.S.E.  These  lowest  values  are  distributed 
irregularly  over  the  arc,  but  they  incline  very  much  to  S.S.E. 
May,  June,  August,  and  September  have  their  lowest  values  at 
S.S.E. ;  July  has  its  lowest  at  E.S.E. ;  but  this  lowest  is  only  *04 
below  the  value  for  S.S.K,  and  the  value  given  by  S.S.E.  is  lower 
than  that  given  by  this  point  in  each  of  the  four  months  just 
named ;  April  and  December  have  their  lowest  values  at  S.  by  E., 
but  it  would  be  almost  as  correct  to  say  S.S.E.. instead  of  S.  by  E. ; . 
so  that  in  seven  months  S.S.K  is  the  lowest,  or  nearly  the  lowest, 
in  the  scale.  The  secondary  maxima  are  nearly  opposite  to  S.W. 
by  W.  in  the  circle,  and  they  are  all  included  in  the  arc  R  by  N. 
to  N.  In  January  the  secondary  maximum  is  at  E.  by  N. ;  in 
March  and  September  at  N.E.  by  B. ;  in  April  at  N.B. ;  in  Fe- 
bruary, May,  July,  October,  and  December  at  N.E.  by  N. ;  in 
June  at  N.N.E ;  in  August  at  N.  by  E. ;  in  November  at  N.  N.E. 
by  N.  here  preponderates ;  and  this  is  two  points  north  of  the 
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point  opposite  to  S. W.  bj  "W,  The  following  arrangement  shows 
the  Boms  and  the  means  of  the  values  for  each  of  these  points  of 
secondary  high  value. 


RbyN. 

KNJS. 

N.B.  by  E. 

N.R 

N.B.  by  N. 

N.N.E. 

N.  byE. 

N. 

Sums. 
UmnB 

0*96 
0-96 

o-oo 
o-oo 

3-oa 
1-51 

1-41 
X-4I 

5-47 
109 

099 
099 

078 
078 

119 
119 

NoTX. — ^When  any  amount  inserted  in  this  Table  as  a  secondary  high  ralue  is 
oontribated  by  one  month  only,  it  is  repeated  in  the  second  line  as  a  mean  tralue. 

The  secondary  minima  incline  very  much  to  the  north  point,  this 
being  two  points  north  of  that  which  is  opposite  to  the  point  of 
minimum  value.  The  secondary  minimum  is  in  "January,  Fe- 
bruary, March,  June,  July,  August,  September,  October,  and  De- 
cember at  N. ;  in  April  at  N.  by  W. ;  in  May  at  N.N.W. ;  in 
November  at  N.W.  In  Novembe):  the  second  minimum  is  not 
very  marked,  and  N.N.W.  is  nearly  as  low  in  value  as  N.W. ;  this 
arc  of  low  value  can  therefore  scarcely  be  considered  to  extend 
further  westward  than  N.N.W.  The  arc  of  lowest  values  and 
that  of  secondary  high  values  are  comparatively  large.  The 
highest  values  and  the  secondary  low  values  have  a  very  small 
range. 

The  column  for  January  in  Table  II.  gives  two  distinct  groups  of 
+  marks.  One  of  these  groups  includes  the  five  points  S.S.E.  to 
8.S.W.  The  mean  excess  for  this  group,  according  to  Table  III., 
is  '30.  The  mean  of  the  values  for  direction,  as  given  iu  Table  I., 
in  this  group  is  *95 ;  and  *96  is  the  mean  for  the  whole  of  the 
values  in  Table  I.  These  five  points,  taking  the  year  through, 
must  therefore  be  *30  below  the  general  average.  The  octant 
(that  is  to  say,  the  four  consecutive  points)  of  greatest  excess  in 
this  group  is  S.  by  R  to  S.S.W. ;  and  the  mean  excess  for  this 
octant  is  '81.  The  octant  of  highest  value  for  direction  in  the 
group  is  the  same  as  that  which  gives  the  greatest  excess,  and  the 
mean  value  for  the  direction  is  1*02  in'  this  octant.  The  octant 
of  highest  value  for  direction  in  the  whole  column  is  S.  W.  to  W.  by 
S.,  the  mean  value  for  this  being  1'54.  The  other  group  of  -f 
marks  includes  the  six  points  E.N.E.  to  S.E.  by  E.  The  mean 
excess  here  is  '18,  and  the  mean  value  for  direction  is  -79.  The 
octant  of  greatest  excess  in  this  group  is  E.N.E.  to  E.  by  S.  The 
mean  excess  for  the  octant  is  '23.  The  octant  of  highest  value  for 
direction  is  here  also  the  same  as  that  for  excess,  and  the  mean 
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value  for  the  direction  is  -92.  The  four  points  S.W.  by  S.  to 
W.S.W.  constitute  a  group  of  —  marks.  The  mean  defect  for 
this  octant  is  '40,  and  the  mean  value  for  direction  is  1*45 ;  so 
that  whilst  these  four  points  are  in  January  '40  below  their  own 
average  value,  they  are  *50  above  the  general  average.  The 
octant  of  lowest  value  for  direction  in  the  whole  coliunn  is  E.S.E. 
to  S.E.  by  8.,  the  mean  value  for  this  being  '41.  The  simi  of  all 
the  numbers  in  Table  III.  for  January  is  7*10,  this  being  equiva- 
lent to  6-87  for  thirty  days.  The  values  for  direction,  for  the 
cardinal  quadrants,  in  this  month  are  as  follow:  N.E.  7*03,  S.E. 
4-65,  S.W.  10-98,  N.W.  8-42.  If  the  thirty-one  days  of  this 
month  gave  the  same  proportionate  values  for  the  quadrants  that 
the  whole  year  gives,  these  values  would  be  N.E.  7*24,  S.E.  3*98, 
S.W.  11*33,  N.W.  8-50 :  S.E.,  therefore,  is  in  excess,  and  the 
other  three  quadrants  are  somewhat  in  defect.  Seeing  that  the 
two  groups  of  excess  here  noticed  have  only  two  points  inter- 
vening between  them,  the  mean  defect  for  which  is  '205,  whilst 
the  mean  number  for  the  whole  column  is  2*15,  the  whole  arc  E.N.E. 
to  "S.S.W.  may  perhaps  be  regarded  as  one  of  excess ;  and  the 
mean  excess  for  this  arc,  which  includes  two  points  west  of  S.  and 
two  points  north  of  E.,  is  *17 :  the  mean  for  the  remaining  points 
is  then  —  '09.  Comparing  this  month  with  the  year,  the  direc- 
tion leans  much  to  S.  (somewhat  westward  of  S.)  and  to  E. ;  that 
is  to  say,  the  Values  for  excess  come  to  a  maximum  at  each  of  these 
points. 

In  February  the  seven  points  N.E.  by  N.  to  E.  by  S.  may  be 
taken  as  a  group  of  excess,  though  the  one  point  N.E.  by  E.  has 
a  —  mark.  The  mean  excess  for  this  group  is  *18,  and  the  mean 
value  for  the  direction  is  '95.  This  group  corresponds  with  the 
secondary  and  more  northern  group  of  excess  in  January,  but  it 
occupies  a  position  about  two  points  nearer  the  north.  The 
octant  of  greatest  excess  is:  E.N.E.  to  E.  by  S.,  the  same  as  in 
January.  The  mean  excess  for  the  octant  is  '18,  which  is  less 
than  the  corresponding  octant  of  excess  gives  in  January.  The 
octant  of  highest  value  for  direction  in  the  group  is  at  its  northern 
extremity,  viz.  N.E.  by  N.  to  E.N.E.,  the  mean  value  being  1*04. 
Of  the  octants  S.W.  by  S.  to  W.S.  W.  and  W.S.W.  to  W.  by  N.,each 
gives  the  mean  value  1*37.  The  nine  points  S.  to  W.  form  a  group  of 
—  marks,  the  mean  defect  being  *83.  The  mean  value  for  direc- 
tion for  this  group  is  1*01.  The  octant  of  greatest  defect  in  the 
group  is  S.S.W.  to  S.W.  by  W.,  the  mean  defect  being  *56.  The 
octant  of  lowest  value  for  direction  is  in  the  southern  extremity 
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of  the  group,  viz.  S.  to  S.W.  bj  S.,  the  mean  value  for  the  octant 
being  '64.  The  octant  of  lowest  value  for  direction  in  the  whole 
column  is  E.S.E.  to  8.E.  by  S.,  the  mean  value  for  this  being  *d6. 
The  sum  of  all  the  numbers  for  excess  and  defect  is  5*85,  which  is 
equivalent  to  5*73  for  thirty  days,  this  showing  a  smaller  depar- 
ture from  the  average  distribution  of  the  wind  than  obtains  in 
January.  The  values  for  direction  for  the  cardinal  quadrants  are 
N.K  7-80,  S.B.  8-67,  S.W.  8-17,  N.W.  885 ;  and  these  values,  if 
in  accordance  with  the  general  averages,  would  have  been  N.E. 
6-64,  S.E.  3-59,  S.W.  10 23,  N.W.  767 ;  so  that  N.E.  is  in  de- 
cided excess,  S.W.  in  considerable  defect,  and  N.W.  in  moderate 
exeees.  Comparing  this  month  with  the  year,  the  direction  leans 
to  E.  and  E.  by  N. 

March  has  one  conspicuous  group  of  +  marks,  and  one  con- 
spicuous group  of  —  marks.  The  group  of  excess  includes  the 
seven  points  N.E.  by  N.  to  E.  by  S.,  and  the  same  points  were 
named  as  the  arc  of  excess  for  February ;  but  the  excess  in  March 
is  by  far  the  greater,  the  mean  excess  being  '88 ;  the  mean  value 
for  direction  is  1'20.  The  octant  of  greatest  excess  is  at  the 
northern  extremiiy  of  the  group,  being  N.E.  by  N.  to  E.N.E. ; 
the  mean  excess  is  '46.  This  octant,  therefore,  is  considerably 
nearer  the  north  than  the  corresponding  octant  in  Eebruary,  and 
the  excess  is  much  greater.  The  octant  of  highest  value  for  direc- 
tion also  in  the  group  is  N.E.  by  N.  to  E.N.E.,  the  mean  value 
being  1*45 ;  the  column  for  March  contains  no  other  octant  of  so 
high  a  value.  The  twelve  points  S.S.W.  to  N.W.  by  N.  may  be 
taken  as  a  group  of  defect,  though  this  arc  includes  W.  by  N.,  with 
an  excess  of  '08.  The  mean  defect  for  the  group  is  '27,  and  the 
mean  value  for  direction  is  113.  The  octant  of  greatest  defect  is 
S.W.  to  W.  by  S.,  the  mean  for  which  is  '54.  The  octant  of 
lowest  value  for  direction  in  the  group  is  at  its  northern  extre- 
mity, viz.  W.N.W.  to  N.W.  by  N.,  the  mean  value  for  which  is 
'd5.  The  octant  of  lowest  value  in  the  whole  column  is  E.S.E.  to 
S.E.  by  S.,>the  mean  for  this  being  *45.  The  octant  of  defect  in 
this  month  is  nearly  directly  opposite  to  the  octant  of  excess. 
The  sum  of  the  numbers  for  excess  and  defect  is  8'04,  equivalent 
to  7 '78  for  thirty  days ;  this  is  above  the  corresponding  amounts 
for  the  preceding  months.  The  values  for  the  quadrants  are  N.E. 
9-60,  S.E.  4'60,  S.W.  874, N.W.  8'02, instead  of  7-24,3'98,  11-33, 
and  8*50.  This  shows  a  large  excess  for  N.E.  and  a  moderate  excess 
for  S.E.,  a  large  defect  for  S. W.,  and*  a  moderate  defect  for  N.W. 
The  direction  leans  to  E.N.E. 
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April  gives  a  very  long  series  of  +  marks :  the  group  (N.N.B. 
included,  which  is  —'04)  consists  of  fourteen  points,  viz.  N.  to 
S.E.  by  S.  The  mean  excess  for  the  group  is  '20,  and  the  mean 
value  for  direction  is  *92.  The  octant  of  greatest  excess  is  N.E. 
by  N.  to  E.N.E.,  the  mean  excess  being  *36.  The  same  octant 
gives  the  highest  mean  value  for  direction,  this  being  1*36.  This 
latter  are  shows  the  same  characteristics  in  March,  but  the  values 
in  March  are  higher  in  both  particulars,  though,  if  the  sums  for 
the  graup9  of  excess  are  compared,  the  excess  proves  to  be  the 
greater  in  April  by  a  small  quantity.  The  octant  S.W.  by  S.  to 
"W-S.W.  gives  the  mean  value  1*52  for  direction.  The  group  of 
defect  includes  seven  points,  viz.  S.W.  to  W.N.W.  The  mean 
defect  for  this  group  is  '47,  and  the  mean  value  for  direction  is 
1-12.  The  octant  of  greatest  defect  is  W.S.W.  to  W.  by  N.,  the 
mean  defect  being  '51.  The  octant  of  lowest  value  for  direction 
in  the  group  is  at  its  northern  extremity,  viz.  W.  by  S.  to 
W.N.W.,  the  mean  value  for  this  being  '77.  The  octant  S.K  by 
£.  to  S.S.E.  gives  the  mean  value  '51  for  direction.  The  octant 
of  defect  is  in  this  month,  as  in  March,  nearly  opposite  to  the 
octant  of  excess.  The  sum  of  the  excesses  and  defects  is  8'd2, 
which  considerably  exceeds  the  like  values  for  the  preceding 
months.  The  values  for  the  quadrants  are  N.E.  941,  S:E.  4*42, 
S.W.  8-84,  N.W.  7-35,  instead  of  the  average  values  700,  8-85, 
10*96,  and  8'22.  The  eastern  side  of  the  compass  gives  the  same 
excess  in  this  month  as  in  March,  but  N.E.  is  more  in  excess,  and 
S.E.  less  in  excess;  S.W.  is  less  in  defect  than  in  March,  and 
N.W.  more  in  defect.  The  direction  leans  to  N.E.  by  N.,  or  to 
this  and  N.E. 

May  gives  a  well-defined  group  both  of  +  marks  and  of  — 
marks.  The  +  marks  still  keep  to  north-easterly  points.  The 
group  includes  the  six  points  N.  to  N.E.  by  E.  The  mean  excess 
is  '47,  a  higher  mean  for  excess  than  is  given  by  either  of  the  pre- 
ceding groups ;  the  mean  value  for  direction  is  1*39.  The  arc  of 
excess  in  this  month  is  much  smaller  than  the  corresponding  arc 
in  April,  through  the  more  southern  points  of  the  April  group 
being  excluded :  the  north  point  forms  the  northern  extreme  of 
the  group  in  each  of  these  months.  The  mean  excess  for  the 
group  is  considerably  greater  than  it  is  either  in  March  or  in 
April,  and  the  sum  of  the  values  for  excess  in  May  is  greater  than 
in  April,  although  the  arc  is  less :  the  sum  for  March  is  2*66,  for 
April  2*74,  and  for  May  it  is  2'85.  The  mean  value  for  direction 
for  the  present  group  is  139,  this  value  having  been  '92  in  ApriL 
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The  ocUmt  of  greatest  excess  is  N.  by  E.  to  N.E.,  this  being  two 
points  nearer  north  than  the  corresponding  octant  in  April ;  the 
mean  excess  for  the  octant  is  *66,  whilst  in  April  this  is  '36,  and 
in  March  '40.  The  same  octant  gives  the  highest  mean  value  for 
direction  in  this  group,  this  mean  being  1'63,  •  The  octant  S.W. 
by  S.  to  "W-S-W.  gives  the  mean  value  2*07.  The  group  of  ~ 
marks  includes  nine  points,  viz.  W.  by  S.  to  N.  by  W. ;  the 
northern  extremity  of  this  arc,  therefore,  meets  the  northern  ex- 
tremity of  the  group  of  excess ;  the  north  point  gives  an  excess  of 
*09  only.  The  mean  defect  for  the  group  is  *32,  the  mean  value 
for  direction  is  '76.  The  octant  of  lowest  value  is  at  the  southern 
extremity  of  the  group,  viz.  W.  by  S.  to  "W.N.W.,  the  mean  defect 
being  '52.  The  same  octant  gives  the  lowest  mean  value  in  the 
group  for  direction,  this  mean  being  73.  The  octant  S.E.  by  S. 
to  8.  gives  the  mean  value  for  direction  '29.  The  sum  for  excesses 
and  defects  is  9*72,  equivalent  to  9*41  for  thirty  days,  this  being  a 
considerably  higher  number  than  that  for  either  of  the  preceding 
months.  The  values  for  the  quadrants  are  N.E.  9' 83,  S.E.  3'66, 
aw.  1137,  N.W.  610,  -instead  of  8'50,  398,  11-33,  and  7-24. 
The  eastern  side  of  the  compass  gives  nearly  the  same  excess  in 
each  of  tbe  months  March,  April,  and  May  ;  but  whilst  the  value 
for  SJB.  progressively  diminishes,  that  for  N.E.  progressively  in- 
creases. The  value  for  N.E.  increases  each  month  after  October ; 
in  October  it  is  — -1'41,  as  compared  with  the  average ;  in  Novem- 
ber it  is  —'69;  in  December  —'47;  in  January  —'21;  in  Fe- 
bruary +  126;  in  March  -f-2'36;  in  April  +2*41;  in  May  +2'59. 
S.W.  in  this  month  rises  just  above  its  average  value,  having  been 
below  it  each  month  after  October*.  The  direction  leans  much 
to  N.N.E.  The  point  of  excess  progresses  northward,  as  follows : 
in  January  it  is  E.  (in  the  secondary  group),  February  E.  by  N., 
March  B.N.E.,  April  N.E.,  May  N.N.E.  In  May,  the  highest 
value  for  excess  being  at  N.N.E.,  the  highest  value  for  defect  is  at 
W.N.W.,  the  one  being  90°  removed  from  the  other. 

June  shows  a  great  change  in  the  atmospheric  movement. 
Points  in  the  S.W.  quadrant  are  now  in  excess,  and  they  remain 
so  in  the  two  following  months.  The  five  points  S.S.W.  to 
W.S.W.  make  a  group  of  excess,  and  the  mean  excess  of  these  is 
'69.  This  is  a  greater  excess  than  is  given  by  any  other  of  these 
groups.     The  mean  value  for  direction  is  2*40;  and  this  is  a  higher 

*  N.K.  keeps  steadily  above  its  mean  throoghout  the  month ;  S.W.  rises  in 
TBlne  during  the  month,  being  b^ow  the  mean  at  the  beginning  and  above  it  at 
the  dose  of  the  month.    (See  '  Meteorology  of  Newport') 
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yalue  than  either  of  the  preceding  groups  gives.  The  octant  of 
greatest  excess  is  S.S.W.  to  S.W.  by  W.,  the  mean  excess  being 
'79 ;  July  and  August  alone  have  octants  of  such  great  excess. 
The  octant  of  highest  yalue  for  direction  in  this  month  is  S.W.  by 
S.  to  W.S.W.,  the  mean  value  for  this  being  2*59,  July  and 
August  alone  giving  so  high  a  value  in  this  respect.  Adjoining  the 
group  of  excess  is  a  series  of  —  values :  the  fourteen  points  N.E. 
to  S.  by  W.  form  the  group  of  defect,  including,  however,  S.B. 
by  E.,  which  is  -f  '08,  and  S.E.,  which  is  neutral.  The  mean  defect 
for  the  whole  group  is  '21,  and  the  mean  value  for  direction  is 
'41.  The  octant  of  greatest  defect  is  at  the  northern  extremity  of 
the  group,  viz.  N.E.  to  E.  by  N.,  the  mean  defect  for  which  is  •4sO. 
The  octant  of  lowest  value  for  direction  is  towards  the  southern 
extremity  of  the  group,  including  S.E.  by  S.  to  S.,  which  is  the 
octant  of  lowest  value  for  the  month,  and  has  the  mean  value  '31. 
There  is  only  the  one  point  S.  by  W.  intervening  between  the 
octant  of  excess  and  the  octant  of  defect,  and  almost  directly  op- 
posite to  the  octant  of  excess  there  are  two  points  with  + 
marks  having  the  mean  value  '16.  The  sum  of  the  excesses  and 
the  defects  is  8*73.  The  values  for  the  quadrants  are  N.E.  5'55, 
8.E.  2-84,  S.W.  1419,  N.W.  7-45,  instead  of  7'00,  385,  10-96, 
and  8'22 ;  so  that  S.W.  is  now  very  much  in  excess,  and  the 
other  three  quadrants  are  each  in  defect ;  N.E.  being  the  most  in 
defect,  and  S.E.  considerably  so.  The  direction  leans  to  S.W.  by 
S.,  this  point  giving  by  far  the  greatest  excess. 

In  July  the  eleven  points  S.W.  by  S.  to  N.W.  by  N.  give  + 
marks.  The  mean  excess  for  this  group  is  '67,  which  is  just  below 
the  corresponding  value  for  June ;  but  though  the  mean  value  is 
less,  the  sum  is  much  greater,  and  this  sum  is  by  far  greater  in 
this  month  than  the  corresponding  sum  is  in  any  other  month.  The 
sums  of  the  excesses  increase  and  diminish  with  great  regularity 
through  the  year.  The  Table  below  gives,  in  one  column,  the  sums 
of  the  groups  of  excess,  in  another  the  number  of  points  included 
in  each  group ;  and  it  will  be  seen  that  though  the  values  in  the 
latter  column  are  distributed  with  great  irregularity,  they  are  very 
regular  in  the  former.  In  constructing  this  Table,  when  more 
than  one  group  of  excess  appears  in  a  month,  that  group  is  taken 
which  contains  the  greatest  number  of  points  if  the  number  of  the 
points  varies ;  when  these  numbers  are  the  same,  the  highest  sum 
is  taken :  in  January  one  group  of  five  points  gives  the  sum  1*50, 
another  of  six  points  gives  the  sum  1'08. 
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Months. 

Janiuury 

February    

March    

April 

l&y    

June  

July   

August    

September 

October 

November 

December  


Excesses. 


Points. 


i'o8 
•91 
2-66 
2'8o 
2-82 
3-44 


7-37 

4-64 
3-38 

a-66 

1-98 

.•24 

7 

7 

14 

6 

5 

II 

8 

13 

14 

6 

5 


The  mean  value  for  direction  for  the  group  is  2*09.  The  octant 
of  greatest  excess  is  S.W.  to  W,  bj  S.,  the  mean  excess  being 
106.  The  octant  is  two  points  nearer  to  W.,  and  further  from 
S.  than  in  June,  and  it  has  a  value  '27  higher.  If  the  four 
points  S.W.  by  S.  to  W.S.W.  (the  middle  points  of  the  common 
arc)  are  compared  for  the  two  months,  the  mean  for  July  is  '19 
in  excess.  The  same  octant  (S.W.  to  W.  by  S.)  gives  the 
highest  value  for  direction  in  the  group ;  and  this  is  the  octant  of 
highest  value  in  the  whole  year ;  the  mean  value  is  287.  AU  the 
remaining  points  in  this  column  may  be  taken  as  a  group  of  defect, 
S.£.  alone  in  this  column  having  a  +  mark,  the  value  for  which  is 
only  -06.  The  mean  defect  for  the  whole  group  N.N.  W.  to  S.S.  W., 
including  twenty-one  points,  is  '33 ;  and  the  mean  value  for  di- 
rection is  -38.  The  octant  of  greatest  defect  is  N.E.  by  E.  to  E., 
the  mean  defect  being  '55.  The  octant  of  lowest  value  for  direction 
is  E.  to  S.E.  by  E.,  the  mean  value  being  '19,  this  being  the  lowest 
in  the  year.  The  sum  for  excesses  and  defects  is  14*36,  equivalent 
to  13*90 — ^by  much  the  largest  in  the  year.  The  values  for  the 
quadrants  are  N.E.  3*66,  S.E.  208,  S.W.  1492,  N.W.  10*44,  in- 
stead of  7*24,  3*98,  11*33,  and  8*50 ;  so  that  S.W.  is  still  more 
in  excess  than  it  is  in  June.  This  value  for  S.W.  is  the  highest 
value  given  by  any  quadrant  in  any  month;  N.W.  is  also  con- 
siderably in  excess,  and  N.E.  is  even  more  in  defect  than  S.W.  is 
in  excess.    The  direction  leans  to  S.W.  by  W.  and  W.S.W. 

August,  July,  and  June  are  very  similar  as  to  the  arrangement 
of  their  -f  and  —  marks.  Each  of  these  months  has  a  -f  mark 
either  for  S.E.  by  E.  or  for  S.E.  in  the  midst  of  a  long  series  of  — 
marks.  The  columns  for  July  and  August  consist,  almost  exclu- 
sively, of  one  group  of  excess  and  ane  of  defect.  The  group  of  ex- 
cess in  August  has  S.W.  by  S.  at  one  extremity,  as  in  July ;  but  it 
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readies  to  W.N.W.  only  at  the  other  extremity  instead  of  to  N.W. 
by  N.  as  in  July,  and  the  excesses  are  in  August  lower  in  amount. 
The  mean  excess  for  the  eight  points  in  August  is  '58,  and  the 
mean  value  for  direction  is  2*14.  The  octant  of  greatest  excess  is 
the  southern  half  of  the  group,  viz.  S.W.  by  S.  to  W.S.W.,  the 
mean  value  for  which  is  *82 ;  and  the  same  octant  gives  the  highest 
mean  value  for  direction  in  the  month,  this  value  being  2*67. 
The  octant  of  excess  is  one  point  nearer  south  than  it  is  in  July, 
and  one  point  nearer  west  than  it  is  in  June.  The  remaining 
twenty-four  points  have  —  marks,  with  the  exception  of  three 
which  are  not  grouped  together,  and  one  of  them  is  of  very  low 
amount.  The  mean  defect  for  the  group  N.W.  by  W.  to  S.S.W. 
is  '17,  and  the  mean  value  for  direction  is  '58.  The  octant  of 
greatest  defect  is  N.N.E.  to  N.E.  by  E.,  the  mean  defect  being 
'45.  The  octant  of  lowest  value  for  direction  for  the  month  is 
S.E.  by  S.  to  S.,  the  mean  value  being  '28.  The  octant  of  lowest 
value  now  oversteps  the  southern  boundary  of  the  S.E.  quadrant, 
whilst  4n  the  preceding  month  the  corresponding  octant  oversteps 
the  eastern  boundary.  The  octant  of  greatest  defect  stands  nearer 
to  north  than  it  does  in  the  preceding  month;  and,  as  in  the 
preceding  month,  it  is  only  one  point  removed  from  the  exact 
opposite  to  the  octant  of  excess.  The  sum  for  excesses  and  de- 
fects is  9'58,  equivalent  to  9*27.  The  values  for  the  quadrants 
are  N.E.  606,  S.E.  2'96,  S.W.  14'24,  N.W.  8*74,  instead  of  7'24, 
3-98, 11-33,  and  850.  The  value  for  S.W.  is  decidedly  less  than 
in  July,  the  value  for  N.W.  is  much  less,  and  that  for  N.E.  is 
almost  as  much  greater  as  that  for  N.W.  is  less.  The  direction 
leans  to  S.W. 

September  shows  a  thorough  change  in  the  direction  of  wind. 
There  is  now  a  long  succession  of  -f  marks  on  the  eastern  side  of 
the  compass ;  and  there  were  some  indications  of  such  change 
taking  place  in  the  preceding  month.  The  date  of  the  change  may 
be  somewhere  about  the  end  of  the  third  week  in  August,  maxi- 
mum temperature  being  attained  at  the  veiy  beginning  of  August 
in  the  south  of  England*.  The  thirteen  points  N.E.  by  N.  to 
S.  by  E.  constitute  the  group  of  excess.  The  mean  excess  is  '26, 
and  the  mean  value  for  direction  is  92,  this  being  just  below  the 

»  It  is  shown  in  'Meteorology  of  Newport,'  that  S.W.  winds  oommenoe  a 
rapid  decline  in  their  daily  yalues  on  the  24th  of  August,  and  that  N.E.  winds 
commence  a  rapid  rise  on  the  21st^-al8o  that  westerly  winds  commence  a  rapid 
decline  on  the  23rd,  and  that  easterly  winds  commence  a  rapid  rise  on  the  22nd. 
The  thirty  days  of  highest  temperature  end  with  August  20,  at  Newport. 
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mean  for  the  whole  Tahle.     The  octant  of  greatest  excess  is  at 
the  northern  extreme  of  the  group,  viz.  N.E.  by  N.  to  E.N.E., 
the  mean  excess  for  the  octant  being  '47.    This  arc  of  excess  is 
one  point  nearer  north  than  that  of  defect  in  August.     The  same 
octant  giyes  the  highest  value  for  direction  in  the  group,  the  mean 
being  1*46 ;  but  the  highest  for  the  month  is  1'51  for  W.S.W.  to 
W.  by  K      The  six  points  S.  by  W.  to  W.S.W.  have  -  marks. 
The  mean  defect  for  this  group  is  '48,  and  the  mean  value  for 
direction  is  1*10.     The  octant  of  greatest  defect  is  S.W.  by  S.  to 
W.S.W.,  the  mean  defect  being  '57 ;  and  this  arc  is  precisely  that 
which  gave  the  greatest  excess  in  August.     The  octant  of  lowest 
value  for  direction  in  this  group  is  S.  by  W.  to  S.W.,  the  mean 
value  being  1*04 ;  but  the  lowest  value  for  the  month  is  '58,  for 
S.E.  by  S.  to  S.    There  are  in  this  month  two  distinct  groups  of 
+  marks  and  two  of  —  marks.     The  secondary  group  of  +  marks 
comprises  only  three  points^  viz.  W.  and  its  two  proximates ;  the 
mean  excess  for  these  three  points  is  '85.     The  mean  value  for 
direction  is  here  1'58,  which  exceeds  the  value  given  by  the 
octant  of  excess.     The  secondary  group  of  —  marks  embraces  an 
arc  of  nine  points,  viz.  W.N.W.  to  N.N.E.    The  mean  defect  for 
the  group,  which  includes  one  +  mark,  is  *26,  and  the  mean 
value  for  direction  is  *69.     The  oct.ant  of  greatest  defect  in  this 
group  is  W.N.W.  to  N.W.  by  N.,  the  mean  defect  being  '42. 
The  octant  of  lowest  value  for  direction  in  this  group  is  N.N.  W. 
to  N.  by  E.,  the  value  for  this  being  61.    The  sum  for  excesses 
and  defects  is  9*82.     The  values  for  the  quadrants  are  N.E.  8*35, 
S.B.  5-26,  S.W.  8-84,  N.W.  7-53,  instead  of  700,  3-85, 10'96,  and 
8*22 ;  so  that  S.W.  is  in  considerable  defect,  and  N.E.  in  decided 
excess ;  S.E.  is  also  in  very  decided  .excess.     The  direction  leans 
to  N.E.  by  E. 

October  gives  an  arc  of  fourteen  points  as  a  group  of  excess, 
including  S.E.  by  S.,  which  is  '02  in  defect ;  and  it  gives  an  arc  of 
eleven  points  for  a  group  of  defect,  including  N.W.  by  N.,  which 
is  '03  in  excess.  The  mean  excess  for  the  former  group,  which 
comprises  S.E.  by  S.  to  W.N.W.,  is  '19,  and  the  mean  value  for 
direction  is  1*33.  The  octant  of  greatest  excess  is  at  the  northern 
extremity  of  the  group,  viz.  W.  by  S.  to  W.N.W. ;  the  mean 
excess  is  *30.  The  octant  of  highest  value  for  direction  iq  the 
group  is  the  highest  for  the  month  also ;  the  mean  value  is  1'98, 
for  S.W.  by  S.  to  W.S.W.  The  group  of  defect,  which  embraces 
five  points  on  either  side  of  N.  extending  from  N.W.  by  W.  to 
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N.E.  by  E.,  has  a  mean  defect  of  17 ;  and  the  mean  value  for 
direction  is  *75.  The  octant  of  greatest  defect  is  at  the  eastern 
extreme  of  the  group,  viz.  N.N.E.  to  N.E.  by  E.,  the  mean  defect 
being  28.  The  octant  of  lowest  value  for  direction  in  the  group  is 
N.  by  W.  to  N.N.E,  the  mean  value  being  -63 ;  but  the  value  for 
E.S.E  to  S.E.  by  S.  is  -42.  The  group  of  defect  might  here  be  re- 
garded as  a  double  group ;  for  N.  by  W.  gives  the  low  value  —  -01, 
N.N.W.  gives  -  06,  and  N.W.  by  N.  gives  +  -03.  In  the  feU  of 
the  year — ^when  decrement  of  temperature  is  considerable  and 
the  rainfall  puts  on  a  new  character,  being  greatly  increased  in 
quantity  in  north  latitudes,  and  being  dependent  on  the  change  of 
temperature  in  the  same  regions  instead  of  on  diversity  of  tem- 
perature in  different  regions — ^the  groups  of  excess  and  of  defect 
become  more  subdivided  and  more  dispersed.  There  are  seven 
points  as  yet  unnoticed,  viz.  E.N.E.  to  S.E. ;  the  four  most 
northern  of  these  are  in  excess  to  a  small  extent,  excepting  E.  by 
N.,  which  is  neutral ;  the  three  southern  points  are  in  defect,  and 
E.S.E.  is  so  much  as  '85  in  defect.  The  sum  for  excesses  and 
defects  is  5*30,  equivalent  to  5'18 — the  lowest  of  such  sums.  The 
values  for  the  quadrants  are  N.E.  5*83,  S.E.  3-86,  S.W.  12-87, 
KW.  8-96,  instead  of  724,  8*98, 11-33,  and  8-60.  There  is  there- 
fore in  this  month  a  partial  return  to  the  conditions  of  the 
summer  months  shown  by  N.E.,  S.E.,  and  S.W.  The  S.W. 
quadrant  reaches  a  very  high  value  on  October  4,  and  keeps  above 
its  mean  from  September  24  to  October  11,  and  again  from  Qc- 
tober  20  to  October  28.  The  highest  value  for  rainfall  occurs  on 
October  3,  at  Newport,  and  the  lowest  value  for  atmospheric 
pressure  occurs  on  October  4 ;  and  October  is  the  month  that 
gives  the  greatest  amount  of  rain*.  Does  the  direction  of  the 
wind  cause  the  abundant  rainfall  ?  or  does  the  rainfJEdl  cause  the 
direction  of  the  wind  P  If  the  rainfall  is  to  be  attributed  to  the  di- 
rection of  the  wind  rather  than  the  wind  to  the  rainfall,  we  ought 
then  to  expect  a  check  to  the  decrement  of  temperature  to  be 
apparent ;  but  this  is  not  so ;  the  temperature  for  October  is  6°-7 
below  that  for  September,  whilst  September  temperature  is  only 
8°-4  below  that  for  August,  and  November  is  6^-2  below  October ; 
the  difTerence  between  September  temperature  and  October  tem- 
perature is  greater  than  that  for  any  other  two  consecutive 
months.    The  direction  leans  to  W.N.W.  and  W.  by  N. 

The  column  for  November  is  broken  into  six  groups — three  of 
*  See  *  Meteorology  of  Newport' 
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excess  and  three  of  defect,  one  in  each  category  being  of  small 
account.  The  group  S.  by  E.  to  S.  by  W.  is  one  of  considerable 
excess,  thd  mean  excess  for  these  three  points  being  *52 ;  and  the 
mean  yalue  for  direction  is  1-07.  The  group  N.W.  to  N.  by  E., 
consisting  of  six  points,  has  a  mean  excess  of  '83,  the  sum  for  the 
six  points  much  exceeding  that  for  the  three  points.  The  mean 
Talue  for  direction  for  the  six  points  is  1*18.  The  octant  of 
greatest  excess  in  this  group  is  N.N.W.  to  N.  by  B.,  the  mean 
excess  being  *41.  The  octant  of  highest  value  for  direction  in  the 
group  is  N.W.  to  N.  by  W.,  the  mean  value  being  1*22 ;  but  the 
octant  S.W.  to  W.  by  S.  gives  1-65.  The  group  E.  by  N.  to  B.  by  S. 
has  a  mean  excess  of  *16.  The  principal  group  of  defect  (that  of 
greatest  defect)  is  N.N.R  to  E.N.E. ;  this  group  of  five  points 
has  a  mean  defect  of  *28 ;  and  the  mean  value  for  direction  is  '78. 
The  octant  of  greatest  defect  is  N.E.  by  N.  to  E.N.B.,  the  mean 
defect  being  '81 ;  the  same  octant  gives  the  lowest  value  for 
direction  in  this  group,  this  being  '69 ;  but  S.B.  by  B.  to  S.S.E. 
gives  '28.  The  secondary  grpup  of  defect  is  one  of  ten  points, 
viz.  S.S.W.  to  N.W.  by  W:,  including  W.  by  S.,  with  an  excess 
of  '09.  The  sum  for  this  group  greatly  exceeds  the  sum  for  the 
preceding  group  of  defect,  but  the  mean  defect  is  *24 ;  the  mean 
value  for  direction  is  1*22.  The  octant  of  greatest  defect  in  this 
group  is  S.W.  by  S.  to  W.S.W.,  the  mean  defect  being  -45.  The 
octant  of  lowest  value  for  direction  in  this  group  is  W.  to  N.W. 
by  W.,  the  mean  value  being  1-06.  The  group  qf  five  points 
E.S.E.  to  S.S.E.  has  a  mean  defect  of  *15,  including  +'04  for  S.B. 
by  S.  The  value  for  direction  is  singularly  high  in  this  month 
for  N.  and  N.  by  W.,  also  for  S.  andS.  by  E.  The  northern  group 
of  excess  in  this  month,  of  secondary  mean  value,  has  a  higher 
mean  value  than  the  octant^  of  greatest  excess  in  October,  and  the 
defects  are  also  of  course  greater.  S.W.  by  S.  and  S.W.  are  in 
great  defect ;  so  also  are  N.E.  by  N.  and  N.E.  by  R  The  sum  for 
excesses  and  defects  is  8*88 — a  considerable  increase  upon  that 
for  the  preceding  month.  The  values  for  the  quadrants  are  N.E. 
6-41,  S.B.  4-17,  8.W.  1011,  N.W.  9-23,  instead  of  7  00,  3'85, 
10*96,  and  8*22 — a  distribution  very  different  from  that  of  the 
preceding  month,  and  corresponding  very  much  with  that  of 
December  and  January ;  but  whilst  N.W.  gives  in  November  a 
greater  excess  than  in  any  other  month  except  July,  January 
shows  a  small  defect  for  this  quadrant.  November  differs  greatly 
from  the  three  spring  months  in  showing  a  defect  for  N.E.,  whilst 
the  spring  shows  a  great  excess,  and  in  shoeing  a  great  excess 
VOL.  ni.  o 
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for  N.W.,  wbikt  tbe  spring  shows  a  large  defect.  November 
differs  from  tbe  tbree  summer  months  in  showing  a  defect  for 
N.E.  very  much  less  than  that  in  the  summer,  and  a  defect  for 
S.W.,  this  quadrant  being  greatly  in  excess  in  the  summer.  The 
direction  leans  to  N.  by  W. 

In  December  the  +  marks  and  the  —  marks  are  very  much 
intermixed,  but  groups  of  excess  and  of  defect  may  be  detected 
by  taking  their  mean  yaluee  as  characteristics.  The  five  points 
N.N.W.  to  N.N.E.  constitute  a  group  of  excess,  the  mean  excess 
for  which  is  *25— the  excess  for  the  N.N.W.  point  being  great, 
and  that  for  the  N.N.E.  point  greater.  The  mean  value  for 
direction  for  this  group  is  1*05.  The  seven  points  S.  by  E.  to 
S.W.  by  W.  constitute  a  group  of  defect,  the  mean  defect  for 
which  is  -10  ;  S.W.  in  the  group  is  greatly  in  defect.  The  mean 
value  for  direction  for  this  group  is  I'OS.  The  sum  for  excesses 
and  defects  is  6*11,  equivalent  to  6*91.  The  values  for  the 
quadrants  are  N.E.  677,  S.E.  409,  S.W.  1068,  N.W.  9-46,  in- 
stead of  7*24,  8*98, 11*88,  and  8*60.  The  direction  leans  to  N. 
by  W. 

The  three  months  June,  July,  and  August  constitute  a  period 
marked  with  special  characteristics,  similar  conditions  being  ob- 
servable in  each  of  these  months.  The  arc  which  embraces  the 
six  points  S.S.W.  to  W.  by  S.  includes  the  octants  of  excess  for 
each  of  these  months,  llie  mean  values  for  the  three  months, 
for  each  of  these  points,  are  as  follows:  S.S.W.— '12,  S.W.  by 
S.  +  -38,  S.W.-f--91,  S.W.  by  W.-M18,  W.S.W.+-90,  W.  by 
S.  +  *26 ;  so  that  the  excess  increases  progressively  in  this  order 
to  S.W.  by  W.,  and  then  progressively  diminishes.  If  successive 
triplets  are  taken,  the  name  of  the  middle  point  being  given  to  the 
mean  excess  of  the  triplet,  the  excesses  stand  then  as  follow : — 


S.W.  by  S. 

S.W. 

S.W.byW. 

W.S.W. 

June  

0-22 

0-44 

0*89 

073 
079 

093 

o*6o 
I  06 
o*6» 

July   

August   

Means 

o*39 

080 

098 

076 

The  two  more  westerly  points  here  give  in  each  month  a  higher 
value  than  that  of  the  two  more  southerly  points.  S.W.  by  W., 
according  to  this  showing,  is  y&ej  markedly  the  point  of  greatest 
excess  in  this  quarter  of  the  year.    The  arc  embracing  the  six 
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points  N.KE.  to  E.  by  N.  includes  the  octant  of  defect  for  each 
of  these  months.  The  mean  three-month  values  for  defect  for 
each  of  the  six  points,  which  stand  precisely  opposite  to  those  of 
the  former  category,  are  as  follow:  N.N.E.  -16,  N.E.  by  N.  -86, 
N.E.  -41,  NJB.  by  E.  46,  E.N.E.  -46,  E.  by  N.  -32.  The  triplet 
grouping  gives  the  following  results : — 


N.E.  by  N. 

KB. 

xf  .S.  uy  E. 

1LN.E. 

June  

OlO 

038 

0-44 

0-2S 
0-4S 
049 

0*45 
0-57 
o'3o 

o|3 
o-6i 
0-30 

July    

August  

Means 

031 

041 

044 

041 

N.E.  by  E.,  therefore,  is  most  in  defect  in  these  months,  this 
point  of  defect  being  precisely  opposite,  to  the  point  of  excess 
before  noticed.  The  point  that  gives  the  lowest  value  for  direc- 
tion, under  the  triplet  grouping,  for  this  quarter  is  S.S.E. ;  the 
value  thus  obtained  for  the  quarter  is  '25,  the  value  for  the  year 
being  '42.  August  has  somewhat  of  a  transitional  character  as 
between  July  and  September.  The  octant  of  excess  in  August 
has  an  intermediate  value ;  the  octant  of  defect  has  a  lower  value 
than  that  for  July.  If  a  group  be  made  of  the  eight  highest  con- 
secutive numbers  in  Table  III.,  the  amount  for  such  octave  will  be 
found  much  lower  in  August  than  in  July.  There  is  an  appearance 
of  wavering  in  August ;  the  direction  is  not  so  confined  to  a  small 
are ;  each  quadrant  approaches  nearer  to  its  average  value ;  and 
whilst  the  approximation  is  still  closer  in  September,  the  departures 
from  the  averages  in  this  month  obtain  in  a  contrary  sense.  In 
September  the  eastern  quadrants  are  both  above  the  average 
values,  and  the  western  are  below.  In  August  the  eastern 
quadrants  are  less  below  the  averages  than  they  are  in  July,  and 
the  western  are  less  above. 

In  September  N.E.  by  E.  becomes  the  point  of  greatest  excess ; 
it  is  such  both  in  its  individual  and -triplet  value.  W.  is 
the  point  that  gives  the  highest  value  for  direction;  but  this 
value  is  only  *03  above  that  for  N.E.  by  E.  The  poi^t  of  greatest 
defect  is,  in  this  month,  S.W.  by  W.  under  the  triplet  grouping, 
but  W-S-W.  gives  the  greatest  defect  singly.  It  is  easy  perhaps 
to  account,  to  a  certain  extent,  for  the  atmospheric  movements  in 
these  four  months.  It  seems  evident  that  the  movement,  in  the 
first  instance,  is  attributable  to  the  high  and  increasing  tem- 
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perature  prevailing  at  thafc  period  of  the  year,  and  that  it  is 
attributable  in  tbe  last  instance  to  the  decline  of  temperature 
that  then  ensues.  It  is  perhaps  a  mere  matter  of  course  that  all 
such  atmospheric  moTcments  are  dependent  somehow  upon  tem- 
perature ;  but  .it  is  a  step  gained  to  be  able  to  saj  precisely  what 
the  nature  of  the  morement  actually  is,  what  the  changes  in  the 
direction  are,  and  to  connect  these,  so  far  as  has  been  done,  with 
the  progress  of  temperature.  How  far  and  at  what  periods  tem- 
perature controls  the  wind  directly  by  lowering  the  density  of  the 
atmosphere  in  some  regions  and  raising  it  in  others;  how  and 
when  it  influences  direction  indirectly  by  increasing  the  quantity 
of  one  of  the  atmospheric  constituents  (t.  e.  the  vapour)  in  some 
regions,  and  by  reducing  the  quantity  of  the  same  constituent  in 
other  regions ;  how  far  the  influence  of  temperature  is  determined 
by  the  varying  nature  aud  conformation  of  the  terrestrial  surface 
in  diflerent  regions,  we  are  as  yet  quite  unable  to  say ;  but  no 
doubt  each  of  these  agencies  is  continually  in  action,  and  pro- 
bably each,  in  turn,  exercises  the  main  control.  A  great  deal 
must  yet  be  done,  not  merely  in  collecting  but  in  arranging 
facts,  before  the  complete  succession  of  causes  and  effects  can  be 
traced.  The  first  thing,  however,  is  to  ascertain  what  the  wind 
itself  it  about ;  and  if  this  be  determined  for  one  spot  it  may  here- 
after be  determined  for  others  also:  this  would  make  a  very  im- 
portant addition  to  our  knowledge  in  these  matters. 

October  shows  a  return  to  the  more  ordinary  conditions  of 
wind.  The  directions  are  in  some  respects  less  localized  than 
they  are  in  September,  as  has  already  been  shown.  The  westerly 
winds  tend  considerably,  in  this  month,  to  the  N.W.  quadrant ; 
the  octant  of  excess  reaches  from  W.  by  S.  to  W.N.W. ;  in 
December  the  octant  of  excess  reaches  from  the  east  side  of  N.  to 
N.  by  W. ;  and  in  no  other  month  does  the  octant  of  excess  in* 
elude  any  north-westerly  point.  Deposition  seems  to  be  the 
controlling  agent  now ;  and  it  is  to  be  supposed  that  the  site  of 
the  deposition  would  not  be  the  same  in  this  season  of  rapidly 
declining  temperature  as  it  is  in  the  season  of  increasing  tem- 
perature. 

In  November  the  arc  of  greatest  excess  is  small,  but  the  excess 
is  great.  The  directions  are  remarkable  for  leaning  so  much  to 
north  and  south,  instead  of  east  and  west.  The  decline  of  tempe- 
rature is  rapid  at  the  commencement  of  this  month,  but  it  entirely 
subsides  by  the  end  of  the  month.  Abundant  deposition  would 
tend  to  check  decrement  in  temperature ;  and  it  might  have  great 
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effect  in  equalizing  temperature  in  different  longitudes,  but  great 
differences  in  temperature  might  obtain  in  different  latitudes. 
These  north  winds  may  consequently  depend  on  different  den- 
sities ;  or  they  may  result  from  deposition  being  transferred  to 
more  northern  and  colder  regions,  the  atmosphere  flowing  back 
southward  after  accumulating  at  the  site  of  deposition ;  and  the 
southerly  winds  would  constitute  the  primary  current  flowing  to 
the  site  of  deposition,  to  occupy  the  void  made  by  the  deposition. 
An  explanation  of  the  unusual  tendency  to  S.  and  S.  by  E.  (in* 
stead  of  south-west)  winds  in  this  month,  may  be  found  in  the 
calm  state  of  the  atmosphere.  If  the  atmosphere  move  slowly 
from  the  south,  itwill  not  retain  the  eastward  impulse  given  to  it 
in  the  lower  latitudes  as  it  progresses  northward;  the  atmosphere 
coming  from  S.  arriyes  consequently  as  a  S.  wind.  The  force  of 
wind,  as  appeared  from  a  few  years'  record,  is  considerably  less  in 
November  than  in  any  other  month. 

December  has  its  directions  distributed  very  much  in  accordance 
with  the  general  averages.  It  appears  from  this  .that  no  one  in* 
fluence  preponderates.  The  rainfall  is  close  upon  the  average 
quantity,  and  the  value  given  for  the  force  of  wind  is  jiist  the 
mean  value  for  the  year. 

In  January  the  directions  appear  less  conformable  to  the 
general  rule  than  in  December ;  the  directions  converge  more  to 
particular  points,  small  arcs  thus  showing  greater  departures  from 
their  means ;  but  although  this  is  the  case  with  small  arcs,  the 
quadrants,  nevertheless,  come  very  close  to  the  average  values. 
The  quadrants  deviate  most  from  the  average  standard  in  July, 
and  they  approach  nearer  to  this  standard  each  month  after  this 
to  January,  the  smallest  deviation  appearing  in  this  month.  It 
may  appear  from  this  that  the  special  circumstances  causing  the 
convergence  are  very  local,  whilst  the  more  general  control  is  such 
as  most  commonly  prevails  through  the  year.  It  is  probable  that 
at  other  sites,  not  very  distant,  it  would  be  found  that  January, 
instead  of  December,  gives  the  directions  most  in  accordance  with 
the  general  averages.  The  value  for  the  N.E.  quadrant  is  below 
the  average  in  this  and  in  the  three  preceding  months  ;  but  the 
defect  diminishes  in  each  month  after  October,  and  in  February 
this  quadrant  is  in  excess.  The  N.W.  quadrant  is  in  defect  in 
January,  and  it  is  in  excess  in  the  three  preceding  months.  It 
would  seem  that  the  north-west  winds  belong  more  especially  to 
the  rainy  season,  but  they  do  not  accompany  the  rain. 
In  February  that  reversed  order  is  clearly  pronounced  which 
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may  be  seen  to  be  approaching  in  the  preceding  months.  The 
yalues  for  the  quadrants  now'  depart  greatly  from  the  ayerages ; 
the  N.E.  quadrant  is  in  considerable  excess,  and  the  S.  W.  quadnint 
is  in  considerable  defect.  The  octant  of  excess  is,  for  the  most 
part,  on  the  north  side  of  E.  The  octant  of  defect  is  in  the  S.W. 
quadrant,  and  the  defect  is  great.  The  rainfiEdl  is  less  in  this 
month  than  in  December  or  January.  Temperature  attains  its 
minimum  early  in  February  at  Newport,  and  early  in  January  at 
Greenwich ;  and  small  progress  is  made  in  temperature  at  either 
of  these  places  between  these  two  dates  of  minimum  temperature. 
In  March  the  north-east  tendency  is  strongly  developed*.  This 
month  may  be  grouped  with  the  two  following  as  partiddng  of  the 
same  marked  character.  The  arc  E.N.E.  to  N.  by  E.  includes  the 
octant  of  excess  for  each  of  these  three  months.  The  mean  yalues 
for  excess  for  each  of  the  six  points,  for  the  three  months,  are  as 
follows  :—N.  by  E.  -35,  N.N.B.  80,  N.E.  by  K.  -40,  N.E.  56, 
N.E.  by  E.  -28,  E.N.B.  -29.  N.E.  here  gives  the  greatest  excess, 
and  N.E.  by  N.  the  next  greatest.  The  triplet  grouping  of  the 
individual  values  for  excess  gives  the  following  results: — 


N.N.E. 

mJE.  by  N. 

1I.E. 

N.E.  by  R 

March    

April 

oi8      , 

o*3o 

0-57 

023 
0*19 
073 

040 
0-41 
0-42 

0*46 
031 
035 

^  .:::;;;.: 

MettnB 

0-35 

0-41 

041 

0*38 

The  values  for  the  two  more  northerly  points  almost  exactly 
balance  those  for  the  two  more  easterly  points  on  the  whole ;  but 
in  March  they  increase  from  north  to  south,  and  in  May  they  in- 
crease from  south  to  north.  The  excess  in  this  quarter  of  the 
year  appears  to  be  equally  divided  between  N.E.  and  N.E.  by  N. 
The  highest  value  for  direction  in  this  quarter,  when  determined 
by  the  triplet  grouping,  belongs  to  S.W.  by  W.  as  well  as  in  the 
summer  quarter ;  the  next  highest  value  belongs  to  N.E.  by  N., 
the  mean  value  for  S.W.  by  W.  being  1-81,  and  that  for  N.E.  by 
N.  1-45,  whilst  in  the  summer  quarter  N.E.  by  N.  and  N.E.  each 
give  '73.  Taken  singly,  the  S.W.  and  N.E.  points  give  the  highest 
mean  values  for  these  months,  S.W.  giving  2*22  and  N.E.  1*68. 

*  The  N.E.  beoomes  the  prerailing  quadrant  cm  February  27,  haying  been 
leas  frequent  than  the  other  quadrants  after  September  15,  ^th  the  exception  of 
three  days  in  February.    See  '  Meteorology  of  Newport/ 
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It  would  appear  that  in  this  quarter  the  excess  proceeds  firom  a 
region  just  opposite  to  that  which  gives  the  excess  in  the  summer 
quarter;  but  the  rotation  of  the  earth  gives  an  eastern  bias  to 
the  north-eastern  current,  and  a  western  bias  to  the  south-western 
current.  March  and  April  give  less  rain  than  an j  other  month ; 
and  March,  April,  and  May  together  give  less  than  anj  other 
three  months,  the  three  next  lowest  being  February,  June,  and 
July.  Low  temperature  in  northerly  or  north-easterly  regions 
seems  to  produce  the  north-east  excess  through  the  difference  in 
the  densities  of  the  atmosphere  iq  the  north-east  and  south-west 
during  this  season  of  rapidly  rising  temperature.  The  arc  S.W. 
to  W.N.W.  includes  the  octants  of  defect  for  these  three  months. 
The  mean  values  for  defect  for  these  seven  points  are  S.W.  '07, 
8. W.  by  W.  -39,  W.S. W.  26,  W.  by  S.  48,  W.  42,  W.  by  N.  37, 
W.N.W.  '32.    The  triplet  grouping  gives  the  following  results-: — 


S.W.ljyW. 

W.S.W. 

W.byS. 

W. 

W.byN. 

March    ... 

^  :::::: 

o'SS 

o'45 

+030 

0-58 
045 
0*09 

0*46 
045 
023 

o-ii 

055 
0-51 

0*07 
051 
053 

MeaoB.. 

-o»3 

0-37 

0-38 

0-41 

0-37 

W.  is  shown  to  be  the  point  of  greatest  defect ;  and  W.  is  the 
point  of  highest  value  for  direction,  under  the  triplet  grouping,  in 
September,  though  in  aU  other  months  S.W.  by  W.  is  so ;  but  W. 
is  not  the  point  of  greatest  excess  in  September.  The  south-west 
arc  of  excess  (as  at  present  referred  to)  in  summer  gives  a  greater 
excess  than  the  north-east  arc  of  excess  in  the  spring,  in  the  pro- 
portion 3*80  to  2*18 ;  the  north-east  arc  of  defect  in  summer 
gives  a  less  defect  than  the  west  arc  of  defect  in  the  spring,  as 
2'17  to  2*30.  The  excess  for  the  S.W.  quadrant  in  summer 
exceeds  the  excess  for  the  N.E.  quadrant  in  spring  as  9*73  to  7*36 ; 
but  the  defect  for  the  N.E.  quadrant  in  summer  exceeds  the 
defect  for  the  S.W.  quadrant  in  spring  as  7*31  to  4*67.  The 
tendency  therefore  of  the  wind  to  keep  to  the  specified  arc  of 
excess  in  the  summer  is  a  very  prominent  fact ;  the  converging 
tendency  is  very  strong.  The  wind's  aversion  from  the  N.E. 
quadrant  in  the  summer  is  also  very  conspicuous. 
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Table  Y.  Showing  the  number  of  days  the  Wind  is  within  the 
limits  of  each  Cardinal  Quadrant  in  each  of  the  Months. 


Months. 

January 

February     

March    

April 

i^y 

June  

July    

August  

September 

October 

Noyember 

December 


N.E. 


S^. 


S.W. 


N.W. 


703 
7-So 
9*60 

983 

3-56 
5'o6 

5«3 
6*41 

677 


4*55 

10-98 

842 

367 

!'7 

«-35 

460 

«74 

8-02 

4'4» 

884 

7*35 

3-66 

11-37 

6*io 

2-84 

14-19 

7-45 

208 

1492 

IO-44 

296 

1424 

8-74 

5-26 

8-84 

7-53 

3-86 

>»-37 

896 

417 

10*11 

.9»3 

409    . 

10*63 

946 

Tablb  YI.  Showing  the  amount  to  which  each  value  in  Table  Y. 
exceeds  or  falls  short  of  tbe  yearly  mean  of  the  column  the 
value  stands  in^  regard  being  had  to  the  number  of  the 
days  given  to  each  month.  The  numbers  in  tbe  last  column 
of  this  Table  are  the  sums  of  the  numbers  in  the  line  each 
stands  on. 


Months. 

January 

February  

March    

April 

May   

June 

July  

August  

September 

October 

November 

December 


NJB. 


S.E. 


S.W. 


N.W. 


—  0*2I 
-I- 1-26 
+2-36 
+2-41 

+*S9 
-1-45 
-3-68 
— 2-i8 

+  1-35 
-1-41 
-059 
-0-47 


4-0-S7 
-|-o*o8 
-j-o*62 
+0-57 
—0*32 

—  I'OI 

— 1*90 

—  1*02 

+I-4I 

— 0'12 
+0-32 
-t-O'lI 


-035 

— 2'o6 
-259 

-2*12 
4-0-04 

+  3-»3 
+3*59 
+291 

—  2-12 
+  1-04 

—  0-85 

—  070 


— o'o8 
+068 
—0-48 
—0-87 
—  2-40 
-077 

+  194 
+0*24 
—0*69 
+046 

•f  I'OI 

+096 


6»05 
597 
5*35 
6-46 
irii 
6-35 
5*57 
3*03 

a'77 

2'24 


CXIX.  On  Bain^Oau^et.    By  B.  Stsachan,  Esq. 

Ths  subject  of  the  best  form  of  rain-gauge  has  occupied  much 
attention  during  the  ilast  two  or  three  years,  in  consequence  of  the 
very  great  interest  taken  by  a  large  number  of  persons  in  ob- 
serving the  rainfall ;  but  it  does  not  appear  that  any  decision  is 


April]  STBACHAK^OV  BAIK.OAUQB8.  167 

likely,  for  some  time,  to  be  arriYed  at  by  those  considered  the 
most  experienced.  Common  sense  would  lead  one  to  suppose 
that  the  matter  was  extremely  simple,  and  had  long  ago  been 
settled  for  ever. 

Weather-observers  of  days  gone  by  considered  the  rain-gauge 
tlie  simplest  of  meteorological  instruments ;  and  who  can  prove 
that  their  records  of  the  rainfall  are  not  as  reliable  as  the  most 
recent  ?  I  believe  that  the  question  has  been  decided  as  well  as 
it  need  be,  and  that  making  it  so  long  a  matter  of  doubt  does  not 
tend  to  improve  the  accuracy  of  obs^vation,  or  advance  meteoro- 
logical science.  To  increase  observers  to  a  needless  extent,  it  has 
been  found  desirable  to  encourage  cheapness  of  production ;  and  to 
obtain  this  it  was  necessary  to  resort  to  a  small-size  gauge.  No- 
thing is  more  prejudicial  to  a  science  of  observation,  like  meteoro- 
logy, than  diversity  in  the  employment  of  instruments,  as  regards 
material,  form,  size,  &c. ;  and  this  conclusion  especially  forces 
itself  npon  the  attention  of  any  one  who  investigates  the  statistics 
of  rainfall.  In  no  other  meteorological  instrument  is  variety  in 
form,  size,  make,  material,  and  principle  of  measurement  likely  to 
be  so  objectionable  as  in  the  rain-gauge.  It  is  to  this  that  must  be 
attributed  the  astonishing  discrepancies  between  the  amount  of 
rain  observed  by  different  persons  in  the  same  locality.  They 
*  cannot  be  imputed  to  difference  of  position  and  exposure,  while 
there  is  no  uniformity  in  the  character  of  the  gauges  employed, 
and  while  no  wish  is  even  expressed  by  meteorologists  to  attain  so 
desirable  a  system. 

At  the  last  two  Meetings  of  the  Society,  Mr.  Symons  called 
attention  to  rain-gauges,  and  at  the  former  (21st  of  February), 
Mr.  Casella,.  the  well-known  optician,  requested,  with  marked 
distinctness,  to  be  informed  what  size  and  form  of  gauge  was  con- 
sidered best.  Mr.  Symons,  who  professes  to  have  been  experi- 
menting, investigating,  and  observing  for  many  years,  absolutely 
declined  to  give  ailefinite  answer.  All  he  said  amounted  to  this : 
— *'  Mr.  Glidsher  adopted  for  his  gauge  a  receiving  aperture 
8  inches  in  diameter,  the  Scottish  Meteorological  Society  recom- 
mend a  gauge  only  2  inches  in  diameter,  I  meet  both  halfway  and 
recommend  a  gauge  5  inches  in  diameter."  This  is  a ''  lame  and 
impotent  conclusion,"  even  if  it  were  acciurate.  The  area  of  the 
receiving  aperture  ought  to  be  the  subject  of  comparison,  and 
since  the  areas  of  circles  vary  as  the  squares  of  the  diameters,  it 
is  evident  that  he  has  not  taken  a  mean  size. 

Mr.  Glaisher  was  equally  reticent,  but  (on  2lBt  of  March)  he 
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stated  truly  that  the  first  divimon  on  nearly  nil  measuring-glasses 
was  generally  very  inaccurately  placed  and  gave  less  than  it  should. 
I  can  corroborate  this  assertion ;  for  I  have  seen  glasses  made  to 
measure  hundredths  of  an  inch  on  which  the  first  division  was  not 
even  shown.  Glaisher*s  rain-gauge  has  been  before  the  public  about 
a  quarter  of  a  century,  and  it  had  become  the  general  opinion  that 
for  ordinary  work  it  was  all  that  could  be  desired ;  yet,  strange  to 
say,  its  inventor  had  nothing  to  say  in  its  defence.  One  would 
have  thought  that  it  was  the  result  of  experiment  and  experience, 
and  that  its  diameter  at  least  had  not  been  selected  at  random* 
Of  course  numerous  trials  led  Mr.  Glaiaher  to  adopt  the  gauge 
which  he  used  to  recommend ;  then  why  does  he  not  defend  his 
own  invention  ?  There  is  no  other  size  or  principle  of  rain-gauge 
so  useful  or  more  accurate.  The  distribution  about  the  country 
of  little  pipkin-like  things  for  the  serious  purpose  of  scientific  ob- 
servation ought  surely  to  be  discouraged. 

The  diameter  of  the  gauge  and  the  graduation  of  the  glass  mear 
sure  being  made  to  calculation,  any  departure  from  accuracy  in 
either  or  both  must  render  the  result  (the  measurement  of  the  rain) 
erroneous,  unless  the  error  in  the  one  compensates  for  that  in  the 
other.  Now,  the  aperture  of  the  gauge  having  been  turned  in  a 
lathe  by  an  ordinary  workman  using  a  common  inch  measure,  is 
more  likely  to  be  defective  in  accuracy  than  the  glass  measure  * 
which  is  made  by  a  workman  having  an  engine  divider  and  an 
accurate  scale  of  inches.  It  is  also  quite  as  probable  that  the  same 
amount  of  error  will  be  made  in  turning  a  2-inch  as  in  turning  an 
8-inch  circle.  At  any  rate,  if  we  suppose  this,  a  little  calculation 
will  show  that  the  results  obtained  from  the  very  small  gauges 
cannot  be  considered  so  reliable  as  those  from  larger. 

Let  ar=  diameter  of  gauge, 
e=  the  constant  *7854, 
fi=  area  of  aperture. 
Then  af^cssu^ 

and  du^=2cx,dx. 

Let  the  error  in  measuring  the  diameter  be  *05  of  an  inch  in  ex- 
cess ;  that  is,  let  dx^-Qb, 

Then,  for  a  so-called  8-inch  gauge,  the  glass  measure  being  sup- 
posed correctly  made,  the  percentage  error  (Eg)  will  be 

•P,  _2ftPX  05x100 
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Tj,      2  X  05  X 100.     , 


For  a  so-called  2-inch  gauge 


-ij,      05x100     K 
Ea= =5. 

For  a  8o-caIl^  5-inch  gauge. 

Tj      05x100    „ 

Hence  it  appears  that  the  results  of  5-inch  gauges  should  be  more 
in  accordance  with  those  of  8-inch  than  with  those  of  2-inch 
gauges,  which  is  practically  found  to  be  the  case. 

Theoreticallj  and  practically  it  is  better  to  employ  an  8-inch 
gauge  than  one  of  less  magnitude.  It  is  desirable  that  uni- 
formity of  construction  should  prevail,  to  obtain  comparable 
results.  Then,  when  such  imiformity  has  become  general,  the  in- 
fluence of  locality  and  relative  exposure  will  be  traceable,  and  it 
will  be  desirable  that  observers  of  the  rainfall  should  explain  the 
topography  of  their  districts,  and  the  positions  of  exposure  of  the 
.rain-gauges,  in  their  returns. 


SFNDET  NOTES. 


HmUtarm  near  Oaford,  July  5, 1852. 

Sheatley,  Beading. 
My  deab  Sib, — The  paper  in  the  last  Number  of  the  *  Meteoro- 
logical Journal '  is  so  interesting  to  me,  that  I  have  copied  out  an 
extract  from  my  own  journal,  about  which  you  can  best  judge  if  it 
would  be  interesting  to  others ;  and  it  seemed  to  me  worth  while 
to  point  out  the  observation  of  Humboldt  in  the  Andes.  I  hope 
ere  long  to  send  you  something  for  perusal  about  auroras,  and 
Bome  considerations  of  the  great  irregularity  in  observations  of 
maximum  solar  heat,  owing  to  the  want  of  uniformity  in  the  mode 

of  exposure. 

Yours*  sincerely, 
J.  QlaUher,  Esq.  John  Slatbn. 
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Extractjrom  the  Meteoroloffieal  Record  kept  hy  the  Eev.  J.  Slaten  at 
Bose  Sill,  near  Oxford,  in  1852,  relative  to  I£ailet.orm  on  July  6 
qf  that  year. 

Julj  5,  8- P.M. — ^Thunderstorm  with  tremendous  bail.  Main 
force  elsewhere ;  but  such  bail  as  never  seen  here.  The  first  part 
of  the  storm  bad  hailstones  |  in.  in  diameter  and  \  in.  thick,  with 
nucleus  and  five  or  six  concentric  layers.  These  were  like  com- 
fits poured  out  on  a  slab :  many  pieces  of  ice  were  picked  up  con- 
sisting of  four  or  five  of  these  nuclei  joined  together  by  a  thin 
sheet  of  ice*.  The  sun  broke  out  towards  the  close,  and  there 
was  a  most  beautiful  sight  of  glistening  silver  rain,  when  suddenly^ 
at  the  dose  of  all,  the  hail  began  again,  of  a  tremendous  size, 
just  the  same  size  and  appearance  as  the  nitre-balls  sold  by  the 
chemists  (t .  e.  0*5  in.  or  0*6  in.  in  diameter),  and,  mixed  with  these, 
large  pieces  of  ice  measuring  1|  in.  by  1|  in.,  regular  ellipsoids 
with  a  single  nucleus,  and  very  rough  coating  containing  many 
bubbles  of  air :  these  broke  glass  wherever  they  fell ;  the  others 
were  comparatively  light. 

At  Nuneham,  where  much  damage  was  done,  no  hail  fell  till  the 
end  of  the  storm ;  and  then  solitary  bits  of  ice,  like  gingerbread, 
with  ragged  and  somewhat  stellate  forms,  dropped  at  intervals ;  so 
it  was  reported  to  me. 

After  the  storm  had  fully  passed,  a  rushing,  roaring  sound  was 
heard  in  the  air  far  off,  supposed  to  be  caused  by  the  hail  falling. 

The  wind,  in  the  morning  a  point  E.  of  S.,  was  S.S.W.  at 
threatening  of  storm,  went  round  the  compass,  and  the  storm  fell 
upon  us  from  S.E. ;  wind  went  round  to  N.W.  and  N.,  and  fell  off 
towards  the  E.  at  night. 

*  This  is  like  the  hail  of  the  Andes.  V.  Humholdt,  *  Views  of  Nature '  (Bohn's 
translation,  p.  392),  says,  "They  [the  deserts  of  the  Andes]  are  stormy ....  visited 
by  terrific  hailstorms,  the  hailstones  being  not  only  flattened  by  rotation,  but 
also  run  together  into  thin  floating  plates  of  ioe  called  ira  paxara;  which  oat  the 
hands  and  &oee  in  their  fall." 
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Samuel  Conrtauld,  Esq.,  GK}sfield  HaU,  near  Halstead,  Essex ; 
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was  read. 


CXX  On  the  Barometrical  Prestwe,  Temperature,  and  EiM\fall 
of  Birmingham,  from  observations  taken  from  1853  to  1861. 
By  D.  Smith,  Esq.,  F.E.A.S.,  F.M.S. 

Iir  aiming,  in  the  following  paper,  to  arrive  at  a  correct  mean  of 
the  meteorological  elements  of  the  borough  of  Birmingham  for 
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permanent  reference,  care  has  been  taken  to  choose  only  such 
records  as  might  be  relied  upon  for  the  accuracy  of  the  instru- 
ments employed  and  the  proper  precaution  used  in  observing. 
As  but  very  few  reliable  records  have  been  kept  here  since  the 
death  of  Dr.  Ick  in  1844,  the  choice  has  been  necessarily  limited. 
The  materials  for  this  paper  have  been  derived,  first,  from  obser- 
vations taken  by  the  late  Mr.  Thomas  Southall  at  his  residence  in 
Wellington  Eoad,  Edgbaston,  the  accuracy  of  which  will  scarcely 
be  questioned  by  any  who  were  at  all  acquainted  with  him  and  hifl 
scientific  pursuits.    Mr.  Southall's  observations  extend  over  six 
years  for  barometer  (1855  to  1860  inclusive),  over  eight  years  for 
temperature,  and  five  years  for  hygrometry.     The  barometer 
was  of  Barrow's  construction,  of  0*32  in.  diameter,  with  mercury 
boiled,  and  an  index-error,  from  Mr.  GHaisher's  examination,  of 
0-003 ;  the  cistern  was  fixed  at  an  elevation  of  455  feet  above 
the  mean  sea-level ;  and  in  the  following  reductions  these  several 
adjustments  and  corrections  have  been  applied.     The  dry,  wet, 
TTiiiTi'TmiTn  and  minimum  thermometers  were  by  Casella  and  Co., 
and  compared  at  Kew ;  their  index-errors  have  also  been  applied. 
The  thermometers  were  fixed  in  a  well-shaded  stand  4  feet  6  inches 
fi^m  the  ground,  and  free  from  lateral  walls,  trees,  or  other 
vitiating  objects.    The  rain-gauge  was  "  Glaisher's,"  of  8  inches 
diameter,  with  receiving-surface  8  inches  above  the  ground.     The 
observations  for  the  most  part  were  taken  twice  a  day,  at  9  a.ic. 
and  8  p.m. 

Another  contribution  to  these  results  was  derived  from  observa- 
tions taken  simultaneously  with  the  preceding  by  Mr.  William 
Southall,  of  Calthorpe  Street,  Edgbaston,  brother  of  the  late  Mr. 
Thomas  Southall,  extending  from  1854  to  1864.  A  fair  evi- 
dence of  their  value  may  be  shown  from  the  fact  that  a  constant 
comparison  was  kept  up  between  the  two.  This  series  has  been 
used  mainly  in  testing  the  accuracy  of  the  former  in  cases  of 
doubt,  and  in  supplying  omissioiis  and  occasional  breaks,  where 
admissible.  The  barometer  is  of  local  make,  of  large  bore — 
nearly  1  inch  in  diameter,  and  is  a  superior  instrument,  so  far  as 
finish  is  concerned.  But  as  some  essential  points  have  been 
omitted  in  its  construction,  and  it  has  not  undergone  the  usual 
comparison  with  the  standard,  the  readings  could  not  lay  claim  to 
strict  acciuracy.  On  a  comparison  of  the  readings  of  this  instru- 
ment with  those  of  Barrow's  and  a  standard  of  Negretti  and 
Zambra's,  an  equation  was  arrived  at  by  which  to  reduce  them  to 
a  standard  value.      The  cistern  of  the  barometer  was  517  feet 
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above  the  mean  sea-leyel.  The  thermometers  were  placed  in  a 
shaded  stand,  as  in  the  case  of  Mr.  Thomas  Southall's.  The  maxi- 
mum and  minimum  thermometers  not  being  compared,  their 
readings  could  serre  only,  under  due  correction,  for  comparison  and 
to  supply  deficiencies.  The  wet-  and  dry-bulb  were  by  Negretti 
and  Zambra,  were  compared  by  Mr.  Glaisher,  and  have  been 
adopted  without  reserve.  Two  observations  were  taken  daily — at 
9  A.M.  and  9  p.m. 

A  third  source  whence  (hese  results  have  been  derived  has  been 
observations  taken  by  myself  from  1856  to  1864.  The  baro- 
meter, although  a  good  local  one,  and  compared  with  a  Kew 
standard,  and  its  errors  noted,  was  removed  in  1862  to  make  way 
for  a  more  trustworthy  instrument,  by  Negretti  and  Zambra,  of 
Mr.  Glaisher's  comparing.  Some  of  the  thermometers  having  the 
same  objectional  characters  were  removed  at  an  earlier  date,  and 
Kew  and  Gbeenwich  tested  instruments  alone  admitted.  This 
lust  series,  taken  at  63  Bloomsbury  Street,  at  340  feet  above  the 
mean  sea-level,  has  been  used  from  1862  to  1864,  that  of  Mr.  W. 
Southail  from  1860  to  1862,  and  that  of  Mr.  T.  Southall  from 
1853  to  1860,  whilst  the  whole  for  the  entire  period  have  been 
carefully  collated  to  ensure  trustworthiness,  so  far  as  this  limited 
period  and  means  would  allow. 

Wwdand  Cloud. — As  the  rate  and  pressure  of  wind  taken  daily 
at  one  observation  only,  in  the  absence  of  instruments,  can,  at  the 
best,  be  but  approximate  and  frequently  delusive,  they  are  omitted 
in  the  following  observations,  as  is  also,  and  for  the  same  reasons, 
the  ''  amount  of  doud." 

Ozone. — Observations  for  ozone  were  taken  for  a  few  years, 
but,  the  results  being  so  perplexing  and  unsatisfactory,  were  ulti- 
mately discontinued.  The  papers  employed  were  Moffatt's  and 
Schonbein's,  both  papers  b^ng  suspended  in  an  airy  darkened 
box.  The  presence  of  ozone  would  be  frequently  given  by  one, 
and  its  absence  at  the  same  time  shown  by  the  other,  and  vice 
versd ;  whilst  at  other  times  the  two  papers  would  give  different 
amounts.  The  results,  however,  clearly  indicated  what  has  been 
long  known  of  this  element, — that  when  the  wind  is  brought  across 
the  town  to  an  outlying  station,  a  great  deficiency,  and  almost 
entire  absence,  is  shown ;  and  when  the  wind  blows  firom  the  iron 
and  colliery  districts,  the  air  is  almost  wholly  deozonized.  A 
source  of  vitiation  was  also  occasionally  annoying,  arising  from  the 
influence  of  chemical  manufactures.  When  a  reliable  test  shall 
have  been  established,  ozone-observations  will  be  resumed. 
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Table  n.  Showing  the  highest,  lowest,  and  extreme  Yearly 
Bange  of  Barometer,  from  Table  I. 


Highest. 

Lowert. 

Bange. 

in. 

in. 

in. 

1855. 

30215 

29640 

•575 

1856. 

30-226 

29*619 

•607 

1857. 

30-284 

29*820 

-464 

1858. 

30-339 

29936 

•403 

1859. 

30186 

29-722 

•464 

i860. 

30*060. 

29635 

•4»5 

I86I. 

30*101 

29-697 

•504 

1862. 

30*081 

29*666 

•4'S 

1863. 

30264 

29*705 

•459 

1864. 

30-167 

29-646 

•521 

Prom  Tables  I.  and  II.  it  will  be  seen  that —  inches. 
The  mean  atmospheric  pressure  corrected  and  reduced 

to  the  sea-level  was  29*958 

The  highest  monthly  pressure  was  that  of  January  in  1858  80'339 

The  lowest  monthly  pressure  was  that  of  January  in  1856  29*619 

Giving  a  monthly  range  of 0*720 

The  highest  yearly  pressure  was  that  of  1858  30*036 

And  the  lowest  that  of  1860    29*891 

Giving  a  yearly  range  of 0146 

The  highest  absolute  reading  from  daily  observation  was 

on  February  9, 1862 30*691 

The  lowest  on  January  24, 1860 28*648 

Giviog  an  extreme  range  of. 2*043 

Table  III.  Showing  the  Mean  Monthly  Temperature  reduced  from 

the  Daily  Headings  and  corrected  for  index*errors,  and  diurnal 
and  monthly  range,  from  1853  to  1864. 


1 

fc* 

i 

1 

1 

^ 

1 

^ 

1 

H& 

t 

1 

1 

& 

II 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0  ^ 

0 

1853. 

389 

30*1 

35'i 

430 

4«7 

557 

575 

56-9 

53-3 

48*3 

403 

33*6 

4S*> 

1854. 

36*1 

39*5 

431 

47-8 

48*8 

54-5 

57-6 

^T^ 

56*, 

46-8 

39*6 

40-5 

473 

'in- 

35*4 

27-8 

37-1 

4f4 

46-9 

53-6 

S9-» 

58-3 

55-4 

483 

40*3 

35*3 

45-» 

1856. 

37-6 

410 

38-5 

454 

47-0 

55-9  58-8 

6o-4 

53*3 

49*2 

407 

39'J 

48-9 

1857. 

36-0 

37-« 

40*2 

44.-0 

50-4 

6o-i  6o*8 

62-0 

57-8 

5»*5 

4f2 

44-8 

S''« 

1858. 

37-6 

345 

40*6 

4^*9 

50*6 

61*9  57*9 

59*6 

57-8 

48*9 

38*9 

40-1 

477 

1859. 

40*1 

41*5 

45-0 

44*4 

509 

57-6  639 

60-9 

55-0 

48-6 

40*5 

34*o 

485 

1860. 

381 

35*4 

40*8 

422 

52*1 

53*o  56*4 

553 

52-0 

49*4 

40-1 

340 

45-7 

I86I. 

37-8 

40-5 

41-3 

44--3 

5»'5 

57-0  58-5 

59*3 

55-6 

537 

4''3 

390 

4«-4 

1862. 

38*9 

40-8 

411 

48*1 

54-1 

547  57*1 

58-2 

55*o 

50-8 

37-5 

427 

4lt-. 

1863. 

40-2 

41*5 

42-7 

477 

51*1 

55'9|  59-3 

59*7 

55-6 

49*6 

44-8 

^3'5 

49-0 

1864. 

345 

35*S 

40*1 

46*7 

516 

561,  59'9 

57-8 

49-1 

41-6 

37-8 

47-* 

Monthly! 

37*6 

371 

405 

45*2 

50*4 

563 

59-0 

588 

54'9 

496 

40.8 

387 

47-6 

176 
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Table  17.  Showing  the  greatest  Heat  attained  by  Mazimom 
Thermometer  in  each  Month. 


1 

1 

t 

1 

*-9 

i 

^ 

1 

1 

1 

J 

0 

0 

0 

0 

0 

0 

0 

78-0 

^0 

0 

0 

0 

0 

1853. 

52'0 

410 

52-5 

63*0 

75-0 

77*0 

780 

69-0 

62-0 

57-5 

50*0 

62*9 

1854. 

56*0 

54-0 

62*0 

76-0 

71 -o 

77-5 

%\ 

81-0 

810 

65-0 

58-5 

56-5 

68-5 

1855. 

5a-5 

455 

57-5 

68-5 

83-0 

77-6 

770 

73*2 

64-0 

551 

50*0'  65-0 

1856. 

511 

55» 

590 

69*0 

680 

844 

83-0 

87-3 

706 

652 

55-8 

59'o|  67-3 

1857. 

512 

5»"«> 

608 

67*0 

730 

860 

810 

84-0 

79-0 

698 

58-3 

56-0 

66-1 

1858. 

52-0 

51-6 

658 

75"o 

838 

87-0 

8i-6 

840 

815 

66-6 

55» 

54-6 

698 

'!59- 

54-0 

55-0 

625 

77-3 

74-0 

78-0 

892 

834 

732 

768 

56-0 

53-0 

69*0 

i860. 

S4-5 

50*0 

59-8 

65-0 

75'5 

71-0 

74-0 

68-6 

695 

67-5 

5>'9 

52-3 

63-3 

1861. 

540 

55-5 

590 

71-0 

805 

840 

780 

79-0 

792 

7»-5 

602 

54*» 

68-6 

1861. 

55'» 

547 

58-0 

74-3 

77» 

727 

735 

763 

693 

670 

61-7 

537 

6ri 

F863. 

52-8 

53-0 

614 

63-9:  73'9 

73-0 

840 

757 

635 

64*0 

59-8 

54*9 

649 

1864. 

53*5 

580 

625 

73 -o 

86-5 

74a 

83-2 

838 

720 

64*0 

55-0 

53* 

66-5 

Monthly  1 
Means/ 

53X 

521 

6o'o 

70*0 

768 

78-5 

80.4 

798 

73-4 

66-9 

57*3 

49*4 

66-5 

Table  Y.  Showing  the  greatest  Cold  attained  by  Minimum 
Thermometer  in  each  Month. 


1 

& 

1 

t 

1 

Ha 

i 

1 

1 

1 

1 

1 

u 

0 

0 

0 

0 

26-0 

0 

0 

0 

0 

0 

0 

0 

0 

1853. 

27-0 

i6-5 

170 

29*0 

37-0 

44-0 

42*0 

35*5 

29*0 

a3-5 

80 

27-8 

«8S4- 

5-0 

25-0 

21-0 

»7-5 

33'o 

36-5 

430 

40*0 

37*5 

27-0 

19*0 

24-0 

28-2 

'!5|- 

19-5 

3-5 

24-0 

23*0 

280 

37*5 

440 

415 

30'o 

29-0 

280 

»5-5 

130 
16-0 

265 

1S56. 

198 

23-0 

22'0 

:i:: 

30*0 

39-0 

415 

42*0 

39*5 

240 
260 

294 

'Vl 

165 

14-0 

27-0 

31-5 

40*0 

^5? 

46*0 

380 

360 

310 

31-6 

1858. 

22-0 

22*0 

142 

242 

3»*9 

419 

386 

400 

41-8 

32-2 

190 

30*0 

»9-8 

\l^ 

27-6 

28-5 

27-2 

23-5 

33*o 

41-0 

47-8 

420 

37-5 

22*1 

21-4 

61 

»9-8 

23*0 

23-0 

20-0 

27*0 

319 

39-8 

46-0 

440 

33-6 

31-8 

310 

-a-5 

29-4 

1861. 

17-2 

17-3 

308 

280 

303 

42-8 

47-2 

468 

350 

334 

22 'O 

22-8 

311 

1862. 

34-1 

21*8 

»3-4 

26*0 

35*4 

407 

^l'^ 

42-6 

385 

315 

19*0 

292 

3«'9 

1863. 

23-6 

24-0 

249 

317 

282 

4«*3 

38-1 

46-8 

39-8 

303 

3»'3 

28*0 

3a*3 

1864. 

9-6 

154 

a57 

310 

34-6 

344 

453 

33-6 

40-2 

35*9 

278 

1 6*9 

291 

Monthly  \ 
Means  J 

204 

192 

23-1 

273 

311 

393 

43*4 

42-2 

37-2 

30-5 

24-1 

.8-5 

297 

June.] 
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Table  YI.  Showing  the  extreme  Bange  of  Temperature  taken 
from  the  highest  Mayimiim  and  the  lowest  Minimum  of  each 
Month. 


»-» 

1 

1 

t 

1 

i 

*-9 

< 

1 

1 

1 

1 

II 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1853. 

25-0 

H'S 

355 

340 

49-0 

40*0 

340 

36-0 

33'5 

330 

340 

42-0 

35-0 

1854. 

510 

29*0 

400 

485 

3II0 

410 

40-5 

41 -o  445 

380 

39*5 

3**5 

402 

'In- 

330 

420 

335 

45*5 

55-0 

40- 1 

32-3 

35*5  43-2 

350 

29*6 

37-0 

37-6 

1856. 

31*3 

322 

370 

40*0 

3«o 

454  41-5 

45-3|3'i 

37-2 

ji« 

43-0 

37-8 

1857. 

347 

380 

33-8 

390  40-5 

46*0 

36-0 

380  41-0 

33-8 

3»-3 

250 

36-0 

1858. 

30-0 

296 

51-6  50-8,  5^-9 

45'i 

43-0 

440  397 

344 

36» 

24-6 

40*0 

1859. 

26-4 

26-5 

353  53*8  41-0 

37-0 

41-4 

4»-4'  357 

547 

34-6 

469 

397 

i860. 

315 

27-0 

308  38o|43-6 
28-2  3071  36*9 

3!-2 

28-0 

24-6,  35*9 

357 

20'9 

49*8 

33-8 

i86z. 

37-0 

397 

41-2 

30*6 

3»»44» 

381 

382 

3'-4 

34-8 

186a. 

347 

329 

34-61  463  43*4 

32-0 

321 

33'9  30-8 

355 

4*7 

»4-5 

35-2 

1863. 

29-2 

29-0 

36-5'  3*»'  457 

317 

45*9 

289'  237 

337 
28-1 

28-5 

269 

326 

1864. 

43*9 

42*6 

36-8J4»0|5i-9 

39-8 

37*9 

5o-2|  318 

27-2 

363 

39-0 

'  Monthly  1 
1    Means] 

339 

32-0 

36-9  417  44*5 

391 

369 

37-6  34-6 

363 

329 

349 

368 

TiBLX  YIL  Showing  the  Mean  Daily  Bange  of  Temperature 
taken  from  the  mean  of  all  the  Maxima,  and  the  mean  of 
all  the  Minima  of  each  Month. 


1 

1 
1 

t 

1 

1- 

H8 

1 

1 

1 

1 

.| 

0^ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1853. 

9-6 

8-9 

15-1 

13-8 

223 

,8-4 

17-0 

i»7 

'9*4  13a 

12-3 

9-0 

14-8 

.8J4. 

rt 

12-6 

i8'i 

252 

22-2 

i8-8 

185 

m 

23-3 

16-5 

1 1-8 

I'*; 

17-2 

1855. 

ii'S 

14-6 

20-6 

20*2 

i8-6 

17-6 

19-2 

151 

9*4 

io*9 

M'3 

1856. 

91 

9'4 

12*2 

l6-2 

15-0 

19-4 

20'0 

'P 

i6-i 

125 

92 

9*9 

13-6 

"Jl- 

91 

12-8 

117 

26-2 

181 

21-8 

192 

1 8-2 

15-2 

12-2 

93 

9'5 

152 

.8j8. 

IO-8 

11-3 

15-8 

17-9 

193 

229 

20'9 

187 

15-2 

12-6 

107 

8-1 

M'3 

ilir. 

9-6 

12-4 

12-5 

15-5 

20-9 

19*0 

22-2 

197 

167  13-6 

11-3 

IO-8 

'5*3 

94 

11-5 

124 

16-5 

19-5 

15-3 

17-6 

13-8 

161  12-3 

7'5 

9*3 

13-4 

I86I. 

9-1 

8-1 

107 

H7 

167 

i4'8 

1 5-1 

f6-8 

14-0  11-8 

>3-5 

117 

130 

1862. 

8-8 

117 

I5'2 

15-9 

188 

i6*o 

21-6 

»4'4 

11-6  II-8 

"•5 

7'9 

137 

1863. 

8*8 

117 

15-2 

15-9 

188 

i6'o 

21-6 

14-4 

ii-6ji3-2 

107 

tl 

139 

1864. 

138 

1 1-2 

14-8 

.6-3 

12-3 

i8-8 

23-4 

»3'4 

16-8  ,3.5 

I2-I 

15*3 

Monthly  1 
Means/ 

5-4 

III 

14-0 

188 

i8-6 

i8-3 

»9-5 

17-8 

l6"2    131 

107 

8-8 

14-6 
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Tables  III.,  IV.,  V.,  VI.,  and  VII.  show  that  the  mean 

temperature  of  the  period,  deduced  from  maximum,  ^ 

minimum,  and  dry-bulb  lisadingB,  was  47*6 

The  highest  mean  monthly  temperature  was  July  1859 . . .  63*9 

The  lowest  mean  monthly  temperature  was  Feb.  1855...  27 '8 

Giving  a  monthly  range  of 86*1 

The  highest  temperature  occurred  July  12,  1869 892 

The  lowest  temperature  occurred  Dec.  25, 1860  —,2-5 

Giving  an  extreme  range  of 91'7 

Table  VIII.  Showing  the  Mean  Temperature  of  Dew-point  in 
each  Month. 


i-s 

& 

1 

1 

1 

»^ 

i 

1 

1 

1 

1 

s2 

1 

n 

0^ 

0 

0 

0 

0 

0 

0 

0^ 

0 

0 

0 

0^ 

0 

IS56. 

34-6 

377 

32-2 

3«-5 

428 

49-6 

57-1 

54-8 

481 

469 

354 

3S-6 

427 

1857. 

32-9 

34-6 

35*4 

38s 

43*9 

50-8 

55-6 

57*5 

54a 

50*0 

43-4 
35-6 

39-6 

447 

1858. 

33-5 

30*6 

^'^ 

39-6 

43-0 

54-4 

50*6 

517 

5»-3 

448 

367 

44-3 

'!|9- 

36-9 

37'7 

3»-5 

38-4 

43*9 

51-3 

56s 

55-6 

491 

45*9 

367 

3«"S 

«*5 

i860. 

33*5 

30-1 

354 

36-4 

47* 

49-1 

50-4 

50-2 

480 

44-8 

34*4 

31* 

408 

1861. 

34*6 

377 

381 

3«-X 

43*3 

52-9 

51-8 

56-4 

49-8 

492 

381 

361 

43*9 

1862. 

37-4 

39*3 

383 

41-2 

46-5 

467 

493 

51-2 

503 

45-4 

35'3 

39-2 

43*3 

'!!5- 

36-4 

37-1 

36-5 

41-0 

437 

49'5 

49-8 

547 

466 

45-6 

422 

39-2 

43*5 

1864. 

318 

32-8 

33*4 

31I-0 

439 

482 

50-4 

47'4 

490 

449 

387 

362 

41-2 

42-8 

Monthly  1 
Means  J 

33-5 

35» 

35-9 

37-8 

44'a 

50*3 

52-3 

53-1 

497 

46-3 

377 

361 

Tablb  IX.  Showing  the  Mean  Degree  of  Humidity  in  each 
Month. 


1856. 

1857. 
1858. 

1859. 
i860. 
1861. 
1862. 
1863. 
1864. 


Monthly  ] 
MeanW    9*'* 


907  ?4*3  77-6 

I         1 


I 


73-8 


75 


753 


77-1 


824 


4 


87 


84 

91 

9» 

86 

9> 

9* 

9» 

93 

88 

93 

9» 

93 

II 

I', 

9» 

94 

II 


904 


83-3 

!♦' 

8ra 

P'^ 
835 

831 

827 

82-4 

82*9 


827 


June.] 
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Tablb  X.  Showing  the  amount  of  Bain  deposited  in  each 
Month. 


! 

! 

1 

1 

i 

1 

t-s 

*-9 

A 

1 

1 

1 
^ 

1 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

•«S3- 

a-ai 

0*90 

1-41 

171 

152 

4-47 

4-o8 

2-72 

233 

404 

2*01 

1*22 

28-62 

.854- 

351 

108 

064 

0-42 

171 

1-62 

4-03 

2*20 

0-91 

1-32 

1-82 

1*95 

21-21 

1855. 

0-47 

1*77 

1-90 

o-8i 

1-52 

2-74 

5-13 

1-58 

0-72 

5-03 

094 

ro6 

24-67 

1856. 

ri6 

213 

r3i 

260 

311 

2-47 

171 

576 

3-37 

3-36 

'•37 

2-61 

3296 

i«S7. 

r" 

1*49 

2*21 

260 

128 

3-22 

2-IO 

3*44 

3-46 

2-48 

1-53 

075 

2667 

.858. 

089 

1*07 

132 

402 

2-33 

3*79 

2-89 

2-82 

263 

307 

0-76 

2-13 

2772 

•Jit 

1-58 

%'o% 

2*21 

2-47 

1*35 

n 

»*95 

3-48 

290 

3-03 

3-05 

263 

2976 

178 

o-8i 

2'OI 

ro8 

2-40 

1-45 

639 

»-44 

1-93 

2-86 

375 

35-16 

IS6I. 

1-07 

2-68 

3-21 

1-07 

085 

480 

5-86 

0-84 

3-28 

1-88 

2-70 

1-51 

2975 

1863. 

V19 

0-66 

4-44 

2'l8 

376 

»-23 

2-1 1 

171 

S'o 

3-II 

0-87 

2-05 

31-31 

1863. 

r"5 

0-^8? 

0-914 

0-956 

0-524 

4"3 

°*225 

3'3» 

2-331 

3-953 

*'353 

^VJ 

24-504 

1864. 

1147 

1767 

344 

«-45 

1-591 

1-635 

0-88 

0-478 

3-457 

2-565 

2-415 

2-68 

23-505 

MoQtfaljl 

M«,il 

aa69 

1-414 

2084 

1786 

1828 

3-378 

2762 

2-900 

»*73S 

2-981 

189 

1-967 

27986 

Table  XI.  Showing  the  number  of  Days  in  each  Month  in  which 

Bain  fell. 


1 

1 

1 

t 

i 

H^ 

1 

1 

i 

1 

1 

^ 

1 

n 

1853. 

17 

16 

'7 

16 

9 

18 

20 

11 

12 

*4 

8 

183 

1854. 

20 

11 

10 

6 

18 

10 

17 

12 

9 

H 

»5 

163 

1855. 

10 

13 

15 

9 

13 

12 

18 

12 

4 

»7 

11 

148 

1856. 

2Q 

14 

5 

15 

18 

10 

II 

16 

16 

10 

12 

165 

1857. 

20 

12 

16 

15 

II 

13 

10 

10 

14 

«5 

14 

160 

1858. 

13 

10 

»7 

11 

17 

9 

13 

18 

16 

16 

10 

172 

1859. 

18 

17 

13 

15 

14 

10 

16 

18 

13 

15 

176 

i860. 

23 

12 

»3 

16 

15 

28 

9 

26 

16 

17 

»9 

221 

I86I. 

6 

^9 

»3 

II 

18 

26 

13 

20 

16 

»5 

183 

1862. 

20 

10 

a3 

18 

21 

18 

18 

15 

>3 

20 

14 

211 

1863. 

21 

>3 

9 

»5 

16 

7 

20 

22 

21 

'5 

181 

1864. 

16 

13 

16 

9 

10 

16 

7 

8 

'9 

«4 

19 

«59 

Konthlyl 
MeaoB/ 

17 

13-3 

"5-5 

n 

12*9 

1 5-1 

136 

H7 

149 

16-4 

13-9 

16 

176-8 
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Tables  X.  and  XI.  give  the  mean  yearly  ram&ll  as 

deduced  from  the  twelve  years    '. 27'99in. 

And  the  mean  number  of  days  on  which  rain  fell...  176*8  days. 

The  greatest  monthly  deposit  was  in  August  1860. . .  6*39  in. 

And  the  least  monthly  deposit  was  in  April  1864..,  0*42  in. 

The  greatest  yearly  deposit,  was  that  of  1860  8516  in. 

And  the  least  that  of  1864 2r21in. 

The  greatest  number  of  days  upon  which  rain  fell 

in  any  year  was  in  1860  221  days. 

The  least  number  in  1866 148  days. 

The  month  of  May  has  had  the  fewest  days  of  rain  12'9  days. 

And  the  month  of  January  the  most 17  days. 

The  greatest  number  of  days  in  any  single  month 

upon  which  rain  fell,  was  in  June  1860 28  days. 

And  the  least  number  in  September  1866 4  days. 


CXXI.  Be9ult8  of  Meteorological  Observations  taken  at  Mentone 
(  Western  Bay),  South  of  France,  during  the  Winters  of  1863-64, 
1864-65,  and  1865-66.     By  D.  A.  Fbebmaj^,  Esq.,  P.M.S. 

Is  the  following  paper  I  propose  to  lay  before  the  Society  the  results 
of  the  meteorological  observations  which  I  have  made  at  Mentone 
(Western  Bay),  in  the  South  of  France,  during  the  last  three 
years.  Mentone  being  now  an  established  place  of  refuge  and 
resort  during  the  winter  and  spring  for  many  hundreds  of  invalids, 
principally  English,  I  trust  that  the  observations  of  a  disinterested 
witness,  and  their  comparison  with  those  made  by  M.  de  Brea,  a 
resident  there  for  many  years,  may  be  acceptable  to  the  Society 
and  of  some  value  to  the  public. 

My  observations  have  extended  over  the  periods  between  the 
1st  of  October  «nd  the  15th  of  May,  1863-64,  1864-66,  and 
1865-66. 

During  the  first  winter  and  spring,  the  thermometers  were 
suspended  firom  woodwork  placed  against  the  northern  wall  of 
my  house;  but  during  the  two  succeeding  winters  they  were 
placed  at  some  distance  from  the  house,  in  a  well-ventilated  box 
of  the  construction  described  at  p.  122  of  the  •  Journal  of  the 
Scottish  Meteorological  Society '  (New  Series).  The  height  of 
the  instruments  above  the  sea-level  was  about  80  feet. 

From  the  1st  of  November  1863  to  the  1st  of  February  1864, 
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the  mean  temperature  is  derived  from  the  daily  maximum  and 
minimum,  and  from  observations  at  8  a.m.  and  at  2  f.k.  From 
the  Ist  of  February  to  the  15th  of  May  1864,  and  during  the  two 
succeeding  winters,  the  mean  temperature  is  derived  from  the 
daily  TrutTJTnnwi  and  minimum,  and  from  the  observations  of  the 
dry-bulb  thermometer,  taken  daily,  at  9  A.ii.  and  at  9  p.m. 

The  barometrical  observations  were  taken  during  the  first  winter 
with  an  aneroid,  and  during  the  two  following  winters  with  a  good 
mercurial  barometer. 

Neither  the  position  of  the  instruments,  nor  their  character, 
during  the  first  winter,  enable  me  to  place  quite  so  full  a  reliance 
on  the  observations  of  that  winter  as  on  those  taken  during  the 
two  following  winters.  During  those  winters,  the  thermometers 
used  were  all  graduated  on  the  stem,  and  had  been  tested  at  Kew, 
and  their  position  and  exposure  were  satisfactory. 

Beyond  the  expression  of  an  opinion  which  I  may  venture  to 
make,  that  the  climate  is  peculiarly  agreeable,  in  consequence  of 
the  generally  dry,  fresh,  and  bracing  character  of  the  air,  of  the 
large  amount  of  sunshine,  and  of  the  entire  absence  of  fog,  I  shall 
confine  myself  to  a  record  of  observations,  and  to  a  statement  of  a 
few  facts  connected  with  them. 

As  I  have  not  remained  at  Mentone  during  the  summer  months, 
I  am  unable  to  deduce  the  mean  annual  temperature  from  daily 
observations  throughout  the  year ;  but  I  have  deduced  it  for  the 
years  1864  and  1865  in  the  mode  suggested  by  Sir  J.  Herschel 
in  his  work  on  *  Meteorology,'  viz.  by  taking  the  mean  of  the 
mean  daily  temperature  between  the  17th-80th  of  April  and  the 
14th-27th  of  October  in  each  year.  This  gives  for  1864,  as  the 
mean  temperature,  60^*8,  and  for  1865,  62^*1.  The  mean  annual 
temperature  deduced  by  M.  de  Br6a  from  a  series  of  observations 
extending  over  a  period  of  ten  years  (1851-60),  taken  at  6  a.m. 
and  at  2  and  10  p.m.,  is  61^ 

The  following  Table  compares  the  mean  temperature  as  deduced 
by  M.  de  Br6a,  from  the  same  series  of  ten  years  observations, 
for  the  months  of  October  to  April,  with  the  mean  temperature 
deduced  from  my  observations : — 
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M.  de  Br6a*s  mean      The  writer's  mean 
of  ten  jears.  of  three  years. 

January 48-7  49*2 

February   491  50-3 

March    62*9  615 

AprU 68-3  68-6 

October 642  62*2  (two  years). 

November 63-8  67-2 

December 49J^  517 

Mean  of  Beven  months...     53*7     54*4 

Snow. — In  February  1864  a  fall  of  snow  following  a  heavy  hail- 
storm, lay  on  the  ground,  at  the  sea-level,  for  four  or  five  days  in 
sheltered  places ;  and  in  March  1865  there  were  some  heavy 
showers  of  mingled  snow  and  hail,  but  it  molted  as  soon  as  it  fell. 
No  snow  fell  at  the  sea-level  during  the  winter  of  1865-66. 

Wind. — During  the  winter  of  1864-66,  gales  of  wind  were 
frequent.  The  hardest  were  from  the  S.£.  (sirocco)  on  the  6th 
of  December,  and  from  the  N.W.  (mistral)  on  the  14th  of  January, 
20th  of  February,  and  26th  of  March. 

Oales  were  not  so  frequent  during  the  winter  of  1865-66.  The 
hardest  were  on  the  11th  of  January  and  13th  of  February,  both 
N.W. ;  on  the  12th  of  May  from  the  W.,  and  on  the  13th  of  May 
from  the  N. 

1  have  observed  that  copious  dews  have  been  generally  followed 
by  high  winds. 

Thunder  and  Lightning. — During  the  winter  of  1864-65,  there 
was  thunder  with  lightning  on  the  24th  of  October,  and  light- 
ning on  the  21st  and  26th  of  that  month  and  on  the  3rd  and  24th 
of  November.  There  was  thunder  with  lightning  on  the  18th  of 
December,  lightning  on  the  17th  and  22nd  of  January,  and 
thunder  and  lightning  on  the  24th  of  March. 

During  the  winter  of  1865-66  there  were  thunder  and  lightning 
on  the  8th,  13th,  18th,  and  23rd  of  October,  and  lightning  on  the 
12th,  14th,  15th,  and  20th  of  that  month.  There  were  thunder  and 
lightning  on  the  6th  of  November,  and  on  the  Ist  and  2nd  of 
of  December,  and  lightning  on  the  3rd  of  December,  and  on  the 
3rd,  9th,  and  10th  of  March.  There  were  thunder  and  lightning 
on  the  19th  and  23rd  of  March,  and  on  the  2nd,  8th,  9th,  2l8t, 
and  22nd  of  April,  and  lightning  on  the  lat,  3rd,  and  8th  of  that 
month.  There  were  thunder  and  lightning  on  the  2nd  of  May, 
and  lightning  on  the  12th  and  15th. 

Bain. — Bain  fell  on  fifty-seven  days  between  the  1st  of  October 


June.] 


rBBEMAN— OLIMATS  OF  MEVTOKB. 


188 


1863  and  15th  of  May  1864,  on  eighty  days  between  the  let  of 
October  1864  and  15th  of  May  1865,  and  on  seventy-eight  days 
between  the  Ist  of  October  1865  and  15th  of  May  1866. 

The  following  Table  shows  the  amount  of  rainfall  in  each  phase 
of  the  moon  between  the  Ist  of  October  and  1st  of  May  1864-65 
and  1866-66 :— 


1 

New  moon 
to  first 
quarter. 

First 

quArter  to 

fulL 

Fall  to 

last 
quarter. 

1 
Last 

quarter  to 
new. 

New 

to 

fulL 

Full 

to 

new. 

1864-65. 
1865-66. 

in. 
1-89 
680 

in. 
3-38 
77a 

in. 

17-94 
11-41 

in. 
12-09 

7-10 

Total 
Total 

in. 
5-27 
14-52 

in. 
30-03 
i8-6i 

According  to  the  observations  of  M.  de  Br^a,  during  ten  years 
the  mean  annual  number  of  sunshiny  days,  without  clouds,  was 
214,  of  days  of  sunshine  and  clouds  45*7,  of  overcast  days  248, 
and  of  days  on  which  rain  fell,  little  or  much,  80*8 ;  and  the 
smallest  number  of  days  on  which  rain  fell  in  any  one  of  the  ten 
years  was  65  (in  1854),  and  the  largest  number  was  105  (in  1855). 

There  are  some  sheltered  spots  about  Mentone  which  the 
swallows  do  not  quit  during  the  winter;  but  the  swallows  of 
passage  I  first  observed  in  the  winter  of  1863-64  on  the  4th  of 
March,  and  in  that  of  1865-66  on  the  3rd  of  March. 

I  observed  the  first  fireflies  in  the  spring  of  1865  on  the  6th 
of  May,  and  in  that  of  i  866  on  the  4th  of  May. 

Ihmperaiure, — It  will  be  observed,  in  the  Table  of  ten-day 
means,  that  the  coldest  decade,  during  the  three  winters,  was  the 
third  decade  of  March  1865,  when  the  mean  temperature  for  that 
period  was  43^*5.  The  next  coldest  decade  was  the  first  decade 
of  February  1864,  with  a  mean  temperature  of  44^6.  The  next 
coldest  were  the  second  and  first  decades  of  January  1864,  with  a 
mean  temperature,  respectively,  of  44^*8  and  45^*4.  The  only 
other  decades,  during  the  three  winters,  when  the  mean  tempera- 
ture was  below  50^  were  the  third  decade  of  January  and  the 
third  decade  of  December  1864,  the  second  decade  of  January, 
the  second  and  third  decades  of  February,  the  second  decade  of 
March,  and  the  second  decade  of  December  1865. 

The  mean  temperature  a  little  exceeds  60°  in  the  month  of 
October,  and  it  occasionally  a  little  exceeds  60°  in  April  and  May, 
after  the  first  decade  in  April ;  but  it  will  be  seen  that  during  the 
months  of  November  to  March  the  mean  temperature  ranges 
generally  between  50^  and  60°. 
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GXXII.  On  the  best  meant  ofmeoiuring  Terreitrial  Eadiatian. 
By  PEinnoK  W.  Stow,  Esq.,  M.A.,  F.M.S. 

The  widely  differing  results  of  obBervations  of  terrestrial  radiation 
leads  one  to  ask,  *'  Is  there  so  very  great  a  difference  in  climate 
and  soil,  in  thickness  or  clearness  of  the  atmosphere,  in  places  in 
the  same  island  or  even  the  same  county  as  to  account  for  this 
divergence  ?  '*  Before  this  question  can  be  answered,  we  must  see 
whether  the  modes  of  ascertaining  the  amount  of  radiation  are  such 
as  to  give  comparable  results.    I  venture  to  think  they  are  not. 

It  is  indeed  quite  possible  that  in  certain  damp  situations,  as 
the  valleys  of  rivers,  the  amount  of  radiation  may  be  considerably 
diminished  by  the  prevalence  of  mist  near  'the  surface  of  the 
ground  at  night,  the  temperature  of  the  air  being  lowered  in 
consequence,  as  the  radiation  then  takes  place  principally  from  the 
upper  surface  of  the  mist,  often  only  a  few  feet  from  the  ground ; 
but  I  do  not  see  how  we  can  have  any  trustworthy  data  to  deter- 
mine the  extent  to  which  this  may  prevail,  without  good  compa- 
rative observations  at  different  places.  Not  that  I  would  under- 
value the  importance  of  long-continued  and  careful  observations  at 
the  same  place ;  but  it  is  evident  that  so  long  as  they  stand  alone 
they  can  furnish  but  little  knowledge  of  the  general  nature  of  our 
climate,  however  valuable  they  may  be  in  themselves,  or  whatever 
the  care  and  pains  bestowed  on  them  by  the  individual  observer. 

At  present  we  constantly  hear  and  see  the  readings  of  the 
"  thermometer  on  grass  "  quoted  without  a  word  of  explanation 
whether  long  or  short  grass  is  meant,  whether  the  thermometer  was 
placed  on  a  piece  a  foot  square  close  to  a  house,  or  in  the  middle 
of  a  field,  and,  lastly,  whether  the  instrument  was  one  of  great 
sensitiveness  or  the  ordinary  alcohol  minimum  with  round  bulb, 
which  is  by  no  means,  as  I  shall  show,  an  unimportant  question. 

I  shall  first  show  that,  so  long  ago  as  1844,  Mr.  GHaisher  pro- 
nounced  decidedly  against  the  material  now  almost  universally  used 
for  placing  the -thermometers  on.  In  the  report  on  his  extensive 
and  almost  exhaustive  experiments  made  in  that  year,  he  say^: — 

**  The  readings  of  thermometers  placed  on  grass  being  found  so 
variable,  the  unfitness  of  it  to  furnish  the  means  of  comparing  the 
degrees  of  cold  at  night  on  the  surface  of  the  earth  was  evident. 
A  much  greater  uniformity  was  observed  in  the  results  of  experi- 
ments made  with  other  substances,  which  were  bad  conductors  of 
heat,  and  whose  condition  was  always  the  same." 

And  again,  «  The  readings  of  thermometers  placed  on  grass 
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were  found  to  differ  with  eyery  Toriation  of  length,  fineness,  and 
doseness  of  its  blades." 

I  believe  that  most  of  those  who  have  made  this  subject  their 
study  have  come  to  the  same  conclusion.  For  example,  Dr.  Wells, 
who  was,  I  believe,  one  of  the  first  to  state  the  true  theory  of  the 
formation  of  dew,  expresses  the  same  idea  in  words  almost  identical 
with  those  which  I  have  quoted  from  Mr.  Qlaisher. 

It  is  true  that  the  average  difference  between  long  and  short 
grass  was  found  to  be  only  l^'l ;  but  on  clear  nights,  when  the 
temperature  falls  low,  the  heat  from  the  earth  beneath  is  so 
readily  conducted  through  short  grass  as  to  cause  this  difference 
to  be  equal  on  some  rare  occasions  to  the  whole  difference  between 
the  temperature  of  long  grass  and  that  of  the  air  at  4  feet.  This 
would  probably  only  occur  with  very  low  temperatures  in  winter ; 
but  even  at  the  end  of  last  month,  when  a  minimum  temperature 
of  81^  was  registered  at  4  feet,  I  observed  that  the  temperature 
registered  on  a  plot  consisting  only  of  very  short  grass  was  only 
7^  lower,  when  that  on  long  grass  was  14°  lower  than  the  tempe- 
rature of  the  air. 

Others  will  be  more  competent  than  I  to  say  what  substance 
would  be  most  suitable  for  the  purpose ;  and  I  gather  from  the 
general  tenor  of  Mr.  Qlaisher's  remarks  in  the  paper  I  have 
alluded  to,  that  wool  is  the  substance  he  prefers :  I  only  raise  my 
voice  against  persisting  in  the  use  of  a  substance  which,  although 
so  readily  accessible,  is  declared  by  competent  authority  to  be 
useless  for  the  scientific  investigation  of  this  subject.  I  now  pass 
on  to  the  question  of  instruments. 

Some  little  time  ago  Mr.  Symons  suggested  to  me  that  it  would 
be  useful  to  compare  the  readings  of  the  mercurial  minimum  with 
those  of  the  ordinary  radiation-thermometer,  and  at  the  same 
time  to  try  the  black-bulb  thermometer  recommended  by  the 
Scotch  Meteorological  Society.  I  therefore  procured  two  mer* 
curial  minimums  (one  of  them  having  a  black  bulb),  and  two  of  the 
ordinary  standard  radiation-thermometers  with  unooloured  spirit, 
another  with  red  spirit,  and  another  with  a  black  bulb.  I  also 
applied  to.  Mr.  Casella  for  the  most  sensitive  spirit  minimum  he 
possessed,  and  was  fortunate  in  obtaining  one  with  a  much  elon- 
gated and  bent  bulb,  one  of  two  which  had  been  made  for  a  special 
purpose,  and  with  great  care,  and  of  a  form,  as  I  understood 
from  him,  which  he  luui  not  previously  tried.  I  found  this 
thermometer  more  sensitive  than  the  black-bulb  mercurial,  and 
about  equal  to  the  other,  which  had  a  very  small  bulb ;  and  this 
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result  of  a  few  rough  experiments  was  confirmed  by  the  radiation- 
observations  I  afterwards  made.  Of  the  spirit  minimums  of  the 
ordinary  pattern,  the  red  spirit  bad  the  smallest  bulb— the  others 
being  nearly  equal  in  this  respect,  and  having  bulbs  of  the  ordinary 
size,  the  black  bulb  being,  if  anything,  the  largest. 

I  then  compared  these  instruments  with  a  standard,  by  placing 
them  horizontally  in  a  bath  with  water,  which  was  allowed 
gradually  to  cool,  and  then  artificially  cooled  down  and  allowed  to 
rise,  by  which  means  I  obtained  the  corrections  for  the  index  of 
each  instrument  within  the  temperatures  of  35°  and  7(f  by  about 
100  observations.  This  error  in  no  case  exceeded  0^*4,  and  was 
BO  uniform  that  1  think  the  corrections  1  have  applied  may,  even 
for  much  lower  temperatures,  be  relied  on  as  accurate. 

These  instruments  I  placed  on  wool,  near  the  lower  part  of  a 
sloping  piece  of  long  grass,  about  half  an  acre  in  extent,  in  our 
garden  at  Bipon.  The  wool  used  was  some  that  happened  to  be 
at  hand,  which  had  been  used  for  packing,  and  looked  like  the 
scrapings  of  blankets.  Of  this  I  made  a  level  surface  about 
18  inches  square,  and  placed  the  thermometers  with  the  bulbs  in 
the  centre.  I  commenced  my  observations  each  evening  about 
half-past  7^,  and  continued  them  at  intervals  of  twenty  minutes 
or  half  an  hour  till  9^  or  shortly  after,  which  was  as  late  aa  I 
could  see  clearly  to  read  them.  I  generally  looked  at  thiem  again 
about  10*",  and  then  not  again  till  the  next  morning.  I  could  not 
possibly  have  had  more  favourable  weather  for  the  purpose,  the 
sky  being  generally  cloudless  for  the  first  ten  days,  and  the  air 
very  dry,  so  that  there  was  very  little  dew  deposited.  In  such 
weather  the  amount  of  radiation,  as  might  be  expected,  was  very 
great— ^the  difference  between  the  wool  and  the  air  at  4  feet 
reaching  23°'7  on  one  occasion;  and  the  sensitiveness  of  the 
thermometers  was  well  tested. 

A  mean  of  thirty  observations  taken  under  these  circumstances, 
between  the  16th  and  22nd  of  May,  gave  the  following  results : — 

Mean  temperature  registered  at  4  feet   45-9 

Mean  excess  of  that  above  the  lowest  radiation-ther- 
mometer      17-3 

Mean  excess  of  the  readings  of  each  instrument  above  the 
lowest  thermometer  on  each  occasion,  as  follows : — 

Mercurial  minimum  (J3 

Sensitive  spirit  minimum  Q.4 

Mercurial  minimum  with  black  bulb  (only  seventeen 
observations) ^.3 
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Ordinaiy  standard,  minimum.  No.  1   1*9 

„  „  No.  2   1-9 

Minimum  with  red  spirit 2*2 

Minimum  with  black  bulb    2*5 

Prom  this  it  appears  that  the  ordinary  pattern  of  minimum  ther- 
mometers registered  temperatures  on  an  average  more  than  1^^ 
higher  than  those  that  were  most  sensitiye,  and  that  those  which 
were  most  absorptive  of  radiated  heat  bj  day,  were  i^  higher 
stiU. 

On  doud  J  nights,  when  the  sky  was  on  an  average  covered  with 
douds  over  three-fourths  of  its  extent,  the  clouds  being,  however, 
generally  high,  these  differences  were  diminished  by  one-third, 
but  almost  exactly  the  same  proportions  maintained.  This  result 
was  deduced  from  nineteen  observations.  These  results  consider- 
ably astonished  me,  and  I  theref(»e  determined  to  try  if  the  same 
would  be  the  case  on  grass.  I  therefore  placed  five  of  the  instru- 
ments on  long  grass,  bending  down  the  blades  and  taking  great 
care  that,  if  possible,  the  bulbs  should  be  similarly  situated.  The 
amount  of  radiation  continuing  nearly  the  same,  as  shown  by  the 
two  instruments  left  on  the  wool,  an  average  difference  of  12^  took 
place  between  the  air  and  the  grass,  and  still  the  ordinary  mini- 
mum was  left  &r  behind,  less  only  by  0^*1  than  it  had  been  on  the 
wool ;  but  the  red-spirit  and  black-bulb  were  only  0^*2  higher  still, 
instead  of  0^3  and  (f-Q respectively. 

To  determine  whether  the  difference  between  the  uncoloured 
and  coloured  bulbs  was  due  solely  to  colour  or  not,  I  painted  all 
the  bulbs  white,  and  placed  them  again  on  the  wool ;  and  in  nine 
observations  (which  were  aU  that  I  was  able  to  take  under  a  clear 
sky  during  a  week,  owing  to  the  change  of  the  weather  at  the 
beginning  of  this  present  month)  I  obtained  the  following 
results: — 

That  the  red-spirit  was  lower  by  0^*2  than  either  of  the  un- 
coloured thermometers,  instead  of  being  O^'S  in  excess  of  them 
(this  I  expected,  from  its  having  a  somewhat  smaller  bulb) ;  that 
the  Scotch  black-bulb  was  (f'l  instead  of  0°'6  higher  than  the 
average  of  the  two  English  thermometers ;  that  the  ordinary 
mercurial  minimum  still  agreed  nearly  with  the  sensitive  spirit 
thermometer,  but  that  the  difference  between  it  and  the  black- 
bolb  mercurial  was  diminished  by  0^'4.  Assuming,  then,  the 
results  of  the  last  experiments  to  represent  accurately  the  com- 
parative sensitiveness  of  the  thermometers,  which  if  I  had  been 
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able  to  make  more  obBeryationB  would  probably  have  been  exactly 
the  case,  I  find,  by  Bubtracting  these  differences  from  those 
formerly  observed,  the  following  excess  of  reading  on  wool,  due 
apparently  to  colour : — 

Eed-spirit     0*6 

Scotch  black-bulb 05 

Black-bulb  mercurial  minimum 0'4 

This  is  of  course  but  an  approximation,  but  it  shows  that  some 
difference  exists  due  to  this  cause.  I  may  mention  that  red 
spirit  is  veiy  nearly  as  absorptive  of  the  sun's  rays  as  a  black 
bulb. 

If  the  lowest  readings  registered  during  the  whole  night  are 
taken  alone,  the  results  are  not  materially  different  from  those  of 
the  first  series  of  observations,  but  the  difference  between  the 
thermometers  is  more  irregulai^-c-on  some  nights  the  excess  of  the 
less-sensitive  thermometers  being  great,  and  on  others  amounting 
only  to  half  a  degree. 

The  conclusions  which  I  venture  to  draw  fi!t>m  these  experi- 
ments are— ^ 

1.  The  ordinary  pattern  of  standard  radiation  minimum  is  far 
from  being  sufBciently  sensitive  to  register  accurately  the  extremes 
of  temperature  either  on  wool  or  grass. 

2.  The  Scotch  pattern  has  no  advantages  over  ours,  but  rather 
the  contrary,  as  it  approaches  less  nearly  to  the  true  temperature 
of  the  wool  or  grass,  differing  from  it  by  a  quantity  that  varies 
with  the  material  much  more  than  is  the  case  with  ours.  More- 
over it  would  be  liable  to  fracture  if  left  in  the  sun  all  day,  unless 
made  with  a  very  extended  range. 

3.  The  same  remarks  apply  to  coloured-spirit. 

4.  I  should  not  recommend  the  adoption  of  the  mercurial  mini- 
mum, owing  to  the  great  care  and  trouble  involved  in  placing  it 
correctly  on  an  uneven  surface,  although  it  works  admirably  on  a 
thermometer-stand.  If  the  bulb  be  ever  so  little  inclined  down- 
wards, it  will  sometimes  register  5°  or  so  too  low — an  error  which 
will  not  be  so  easily  detected  if  it  be  used  alone  as  it  would  be 
detected  when  the  mercury  runs  quite  down  into  the  bulb. 

5.  A  spirit  minimum  can  be  made  which  shall  register  the 
extremes  of  temperature  on  either  wool  or  grass  with  almost 
perfect  accuracy,  one  of  which  instruments  Mr.  Casella  has 
recently  made  for  me. 

In  conclusion,  let  me  express  a  hope  that  something  will  really 
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be  done  to  make  observations  of  the  amount  of  radiation  both 
accurate  and  comparable,  and  to  render  more  uniform  the  differ- 
ing arrangements  for  ascertaining  it.  K  this  Society,  or  some 
influential  Members  of  it,  would  take  the  matter  up,  I  should  be 
amply  repaid  for  the  time  and  parns  I  haye  spent  in  drawing 
attention  to  this  subject. 


CXXin.  On  the  Prevalence  of  Bain  in  the  North  Atlantic^  South 
Atlantic^  and  a  part  of  the  North  Pacific  OcewM,  By  Feb- 
DEBic  Gastbb,  Esq.,  r.M.S. 

[Three  Plates.] 

It  seems  quite  unnecessary  at  the  present  time  to  speak  of  the 
importance  of  gathering  and  discussing  as  far  as  possible  all  reli- 
able statistics  which  can  be  obtained  respecting  the  prevalence  of 
rain  in  all  parts  of  the  world ;  and  though  we  may  premise  that  a 
knowledge  of  the  actual  amount  which  fidls  is  to  be  sought  for  in 
preference  to  other  details,  yet,  in  parts  from  which  this  informa- 
tion cannot  be  obtained,  some  particulars  respecting  the  frequency 
of  rain  falling  (or  its  comparative  prevalence  in  various  parts) 
cannot  fail  to  be  of  value. 

This  seems  to  have  been  recognized  some  years  since  by  Captain 
Maury,  who  for  a  considerable  time  was  Director  of  the  Obser- 
vatory at  Washington,  U.S.,  and  who  furnished  nautical  men  and 
meteorologists  with  so  much  valuable  information  respecting  the 
prevalence  of  different  winds  in  various  parts  of  the  world,  and  the 
weather  which  most  frequently  accompanied  those  winds  and  their 
changes. 

In  supplying  such  information,  a  variety  of  charts  were  pre- 
pared, and  among  them  ^  storm  and  rain  charts  "  for  some  por- 
tions of  the  ocean. 

The  following  is  Maury's  own  description  of  the  charts  referred 
to,  and  is  given  because  it  is  better,  before  offering  any  remarks  on 
what  has  been  done  with  the  observations  contained  in  them,  to 
see  clearly  on  what  authority  and  in  what  manner  the  collection 
of  them  was  made. 

"  The  object  of  these  charts,"  he  says,  '^  is  to  show  the  total 
number  of  observations  that  have  been  discussed  for  each  month 
in  every  space  of  5°  square  in  the  ocean,  and  then  to  show  for 
every  square  and  month  the  number  of  days  in  which  there  was 
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rain,  a  calm,  a  fog,  thunder  and  lightningy  or  a  storm  and  the 
quarter  from  which  it  blew." 

"  The  ocean  is  divided  into  districtB  of  5^  of  latitude  bj  5^  of 
longitude  for  theee  investigationa ;  and  whateyer  phenomenon  ia 
reported  aa  occurring  in  one  part  of  a  diatrict  ia  aaaumed  to  occur 
in  all  parts  of  that  diatrict." 

He  then  explains  that  the  figurea  in  the  column  marked  '*  daja  " 
do  not  give  the  number  of  dayi^  but  of  eight-hour  periods  in 
which  obserrationa  have  been  made,  and  the  other  figurea  the 
number  of  such  periods  (or  ''  obaervationa  ")  in  which  the  parti* 
cular  (or  **  exceptional ")  phenomena  referred  to  were  noted. 

Thua  we  are  aupplied  with  a  vast  number  of  figurea  giving  the 
total  obaerrationa  of  aU  weathers  which  have  been  collected  for 
each  month  in  every  aquare,  and  the  number  of  thoae  obaervationa 
in  which  rain  (or  other  phenomena)  were  noted  aa  prevailing. 

A  great  drawback  to  the  charta  ia,  however,  the  difficulty  of 
referring  to  them  in  order  to  obtain  readily  the  comparative  pre- 
valence of  the  rain  Ac.  between  aquare  and  aquare,  the  number 
of  eight-hour  perioda  collected  in  one  aquare  differing  frequently 
BO  much  from  thoae  collected  in  another  that  aome  little  calcula- 
tion ia  neceaaary  before  the  fiftcta  obaerved  in  the  two  regiona  can 
be  compared  with  each  other. 

To  reiuedy  in  aome  degree  thia  defect,  an  endeavour  haa  here 
been  made  to  obtain  the  total  number  of  obaervationa  of  all 
weathera  made  in  each  aquare  for  the  whole  year,  and  to  calculate 
the  percentage  of  thoae  observations  in  which  rain  haa  occurred. 
In  thia  way  meana  are  afforded  for  aeeing  at  a  glance  in  what  dia- 
tricta  rain  is  more  or  leaa  prevalent,  and  for  noticing  whether  any, 
and  what,  rulea  may  apply  to  the  diatribution  of  rain  over  the 
ocean's  surface.  The  monthly  variations  from  the  values  ao  ob- 
tained will  be  conaidered  in  a  aubaequent  paper ;  and  it  ia  hoped  to 
treat  the  obaervationa  of  calm,  fog,  and  thunder  and  lightning  in  a 
similar  manner. 

The  total  number  of  obsen^ations  used  in  forming  the  Tables 
appended  to  this  paper  is  849,770,  of  which  158,142  are  in  the 
South  Atlantic,  107,191  in  the  North  Atlantic,  and  84,167  in  the 
North  Pacific  between  America  and  longitude  150^  W.  The  ob- 
aervationa are  all  made  between  the  equator  and  latitude  60^  in 
each  ocean ;  and  in  Tablea  I.,  II.,  and  III.  the  percentage  in  each 
6°  square  is  given,  together  with  the  number  of  observations  from 
which  it  was  obtained,  and  the  number  of  months  in  which  they 
were  made.    The  latter  figurea  are  given  in  order  to  ahow  the  value 
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to  be  attached  to  the  percentage.  On  the  chart,  which  is  ruled  off 
into  5^  squares,  those  percentages  (to  the  nearest  1  per  cent.) 
marked  in  ordinary  Arabic  numerals  (e.^.,  12)  are  obtained  from 
observations  made  in  all  twelve  months  of  the  year,  and  those  in 
thick^faced  (0.^.,  20)  from  observations  in  from  nine  to  eleven 
months ;  values  obtained  from  less  than  nine  months  are  left  out 
of  the  chart*,  though  given  in  the  Tables.  The  mean  percentage 
has  also  been  calculated  for  each  zone  of  5°  of  latitude  in  each 
ocean,  and  also  for  each  5^  of  longitude,  and  diagrams  representing 
the  variations  in  their  values  are  given. 

On  glancing  at  the  chart,  one  cannot  fail  to  be  struck  with  the 
high  percentage  of  rainy  weather  in  the  North  Atlantic  when 
compared  with  that  in  the  South,  an  excess  on  which  Maury  bases 
lus  theory  of  the  "  crossing  of  the  trades  "  at  the  equatorial  calm* 
belt, — the  north-east  trade  wind  becoming,  he  believes,  the  north- 
west '^ antitrade"  or  '^passage  wind*'  of  the  southern  hemi- 
sphere, and  the  south-east  trade  the  south-west "  antitrade  "  of 
the  northern  hemisphere.  Unfortunately  the  publication  of  the 
charts  ceased  after  the  one  for  a  portion  of  the  North  Pacific  came 
out ;  so  that  it  is  impossible  to  say  whether  the  same  difference 
exists  between  the  South  and  North  Pacific.  It  would  appear, 
however,  that  rain  is  much  more  frequent  in  the  North  Pacific 
than  in  the  South  Atlantic,  the  mean  percentage  for  the  three 
oceans  being.  South  Atlantic  6*4,  North  Atlantic  10'9,  and  in  that 
portion  of  the  Pacific  for  which  observations  are  published 
(in  this  case  between  the  equator  ^d  lat.  45^  N.)  9'S.  Above 
lat.  46^  N.  the  observations  in  this  ocean  are  mostly  confined  to 
certain  months  near  and  in  the  summer,  and  the  percentage  ob- 
tained from  them  is  9*2. 

The  great  evenness  in  the  prevalence  of  rain  in  the  South  Atlantic 
is  worthy  of  attention,  and  the  existence  of  a  belt  acrosd  the 
ocean  between  lat.  85°  and  40^  S.,  in  which  the  percentage  varies 
but  little  from  6,  is  very  marked.  The  mean  percentage  of  this 
belt  is  6'8,  and  is  obtained  from  81,681  observations.  There 
would  appear  also  to  be  a  gradual  increase  in  the  prevalence  of 
rain  in  going  from  the  eastern  towards  the  western  side  of  the 
ocean ;  and  the  high  percentage  in  the  neighbourhood  of  Gape 
Horn  is  clearly  shown.  Unfortunately  here,  again,  there  are  no 
observations  to  the  southward  of  lat.  40°  S.  in  other  parts  of  the 
ocean,  so  that  we  cannot  see  whether  this  high  percentage  exists 
right  across  the  ocean,  or  is  peculiar  to  the  neighbourhood  of  Gape 
»  Except  in  some  caaes  in  the  North  Pacific,  above  lat  45^  N. 
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Horn.  The  prevalence  of  rain  on  the  eaatem  side  of  the  south- 
east trade- wind  region  is  very  slight,  in  no  case  exceeding  3  per 
cent. ;  while  down  the  western  side  of  the  ocean  8, 9,  and  even 
10  per  cent,  may  be  found. 

In  the  North  Atlantic  things  are  different,  the  atmosphere 
there  appearing,  as  Mauiy  says,  "  in  a  much  less  stable  condi- 
tion" than  to  the  southward  of  the  equator.  Nevertheless  the 
increase  in  the  prevalence  of  rain  in  going  westward  may  be  seen 
in  many  places,  though  masked  by  other  effects  when  taking  the 
mean  for  each  6°  of  longitude  (between  the  equator  and  60°  N.). 
The  high  percentage  of  rain  in  the  equatorial  *'  doldrums"  is  very 
clearly  shown ;  but  as  the  zone  of  calms  moves  from  north  to 
south  and  vice  vertd  with  the  seasons,  the  effect  is  somewhat 
lessened  by  taking  the  mean  for  the  whole  year.  The  extreme 
northern  and  southern  limits  of  the  equatorial  doldrums  are 
marked  in  on  the  chart  by  dotted  lines ;  and  it  would  almost  seem 
at  first  sight  as  though  the  zone  of  most  constant  precipitation, 
both  here  and  in  the  North  Pacific,  falls  slightly  to  the  north- 
ward of  the  zone  of  calms.  Some  correspondence,  too,  appears 
to  exist  between  the  position  of  the  Gulf-stream  and  a  region 
of  great  prevalence  of  rain ;  but  it  is  not  attempted  here  to  go 
into  details  on  the  subject;  it  is  hoped  that  another  and  more 
minute  paper  may  shortly  be  ready,  when,  the  prevalence  of  other 
phenomena  being  combined  on  a  similar  principle  with  that  of 
rain,  some  conclusions  may  be  more  easily  and  safely  arrived  at. 

In  examining  the  North  Pacific,  we  meet  with  additional  diffi- 
culty from  the  fact  that  the  observations  are  not  at  all  equally  dis- 
tributed over  the  different  months  of  the  year  (particularly  above 
lat.  45°  N.)  ;  so  that  the  prevalence  in  the  latter-named  district 
would  appear,  from  what  records  are  given,  to  differ  nothing  from 
that  in  the  other  parts  of  the  ocean, — a  state  of  things  very  differ- 
ent from  what  is  observed  either  in  the  North  or  South  Atlantic, 
and  perhaps  differing,  too,  from  what  one  would  naturally  expect  to 
find.  The  variations  in  the  different  months  may,  however,  throw 
more  light  on  this  question,  though  the  number  of  observations  in 
some  regions  is  too  small  to  give  reliable  monthly  percentage 
values. 

It  is  hoped,  nevertheless,  that  what  the  present  Tables  show 
may  in  itself  be  worth  something,  and  that  that  value  may  be 
much  increased  when  they  are  more  fiilly  developed  and  discussed. 
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Jane.]      KAinr— featvjuss  of  thb  climate  of  katal. 


CXXIV.  Leading  Features  of  the  Climate  of  Natal,  South  Africa. 
By  R  Mann,  Esq.,  M.D.,  P.M,S.,  Superintendent  of  Education 
in  the  Colony. 

Lr  presenting  this  paper,  I  propose  to  bring  the  leading  features 
of  the  results  at  which  I  have  arrived  briefly  under  the  notice  of 
the  Society,  stating  at  the  same  time  that  there  are  several  points 
in  connexion  with  them  to  which  I  propose  to  draw  special  atten- 
tion on  other,  more  fitting  occasions. 

It  will  be  seen  by  the  aid  of  maps  and  plans,  that  Natal  is 
placed  but  a  short  distance  without  the  southern  tropic— that 
it  is  therefore  a  subtropical  land.  The  landward  frontier  of  the 
eolony  is  formed  of  a  lofty  mountain  step,  or  ledge,  termed  the 
Drakenberg,  which  lies  in  a  triple  zigzag,  constituting  la  retiring 
bay  and  a  projecting  point,  and  ranging  at  a  distance  of  from 
100  to  130  miles  from  the  sea.  The  mountain  ledge  has  an  aver- 
age height  of  between  5000  and  6000  feet  above  the  sea ;  but  it  is 
JAgg^  A^d  its  jags  or  peaks  rise  to  between  7000  and  9500  feet. 
The  opposite  frontier,  or  coast-line,  has  an  extent  of  about  150 
miles.  The  land  between  this  high  mountain  ledge  and  this  low 
coast-line  is  the  colony  of  Natal,  having  an  area  about  as  large  as 
the  eastern  and  midland  counties  of  England  lying  eastward  of 
the  meridian  running  through  Salisbury  and  Birmingham,  and 
southward  of  the  parallel  of  Nottingham. 

At  the  projecting  point  of  the  mountain  ledge,  where  a  natural 
embattlement  in  rockwork  bears  the  not  inappropriate  name  of 
the  Giant's  Castle,  a  subordinate  ridge  begins.  This  ridge  sets  down 
into  Natal,  but  it  forks  as  it  goes,  having  one  branch  to  the  left,  on 
the  Tugela  Biver,  the  north-eastern  boundary  of  the  colony  below, 
and  another  branch  to  the  right  on  the  hrge  TTmkomanzi  Eiver, 
which  itself  rises  in  the  mountaiuB.  Between  these  extreme 
branches  of  the  fork  three  other  prongs  or  fingers  are  also  formed, 
thus  converting  this  system  of  ridges  into  a  five-fingered  hand» 
the  tips  of  the  fingers  lying  on  the  sea,  and  four  secondary  rivers, 
the  TTmvoto,  the  ITmgeni,  the  Umlazi,  and  the  Hove,  draining 
down  in  the  grooves  between  the  fingers.  The  main  branch  of 
the  ridge,  the  little  finger,  after  shooting  forth  from  the  salient 
point  of  the  Drakenberg,  curves  round  quite  across  the  central 
tract  of  the  colony,  and  then  bends  along  its  northern  frx)ntier 
river,  until  it  is  lost  near  the  river's  mouth  in  the  sea,  thus  in 
reality  forming  the  high  backbone  of  the  land ;  in  other  words,  the 
vol..  HI.  B 


204      PK0CEBDIVO8— BSITI8H  MSTEOBOLOGICAL  SOCIETY.      [1866. 

little  finger  of  the  hand  is  bigger  and  higher  than  the  other  fingers 
or  the  thumb,  and  is  also  distorted  into  a  serpentine  sweep.  The 
meaning  of  all  this  is  that  when  the  Drakenberg  was  formed,  the 
cracks  and  disturbance  radiated  from  its  salient  point  outwards, 
like  the  rays  of  a  fan,  and  framed,  as  the  great  central  tract  or 
basin  of  the  colony,  a  river-system  in  which  the  hill-ranges  and 
the  watercourses  are  divergent.  In  this  basin  or  system  twelve 
smaller  and  shorter  rivers  flow  down  to  the  sea  from  clefts  and 
grooves  of  the  extremities  of  the  fingers,  in  addition  to  the  four 
more  notable  rivers  that  have  been  named.  This  central  basin  of 
Natal  may  therefore  be  designated  the  basin  of  the  radiant  and 
manifold  rivers. 

To  the  north  of  this  central  basin  an  arrangement  of  an  exactly 
opposite  kind  is  found.  From  the  retiring  bay  of  the  Drakenberg, 
the  subordinate  ridges  on  either  hand  are  collected  together,  but 
do  not  quite  meet ;  river-channels  are  left  between  their  terminal 
points,  or  buttresses ;  and  these  river-channels  all  finally  gather 
into  one  common  stream,  which  for  the  last  fifty  miles  becomes 
the  north-eastern  boundary  of  the  colony.  The  river-system  in 
this  northern  basin  is  convergent,  instead  of  radiant,  and  one  great 
stream,  instead  of  many  streams,  is  ultimately  formed.  The  Buf- 
falo Eiver,  Sunday  Biver,  Klep  Biver,  Central  Tugela,  Bushman 
Biver  and  Mooi  Biver,  are  drawn  together  into  the  Lower  Tugela. 
The  entire  basin  or  area  drained  by  this  one  river  is  quite  equal 
in  extent  to  the  central  district  previously  described  as  being  the 
supply  of  sixteen  rivers.  The  main  portion  of  the  colony  of  Natal 
is  thus  naturally  distributed  into  two  great  river-systems, — ^the 
Tugela  Basin,  a  one-rivered  system  with  a  convergent  water-shed 
and  a  solitary  outlet  on  the  sea ;  and  the  central  basin  of  the  many 
rivers,  a  divergent  system  with  many  outlets  on  the  sea.  To  the 
south-west  of  the  centr^  many-rivered  basin,  there  is  yet  another 
river-basin,  lying,  in  Natal,  the  basin  of  the  river  TJmkomansi, 
which  comes  down  direct  from  the  Drakenberg  mountains  to  the 
sea,  and  which  has  again,  beyond  it,  one  other  similar  basin — that, 
namely,  of  the  long  river  TJmsimkulu,  also  a  mountain-bom  river. 
These  two  river-basins  comprise  a  quadrangular  tract  of  land, 
which  lies  to  the  south  of  the  central  many-river  basin,  and  so 
forms  a  third  great  natural  division  of  the  colony.  Until  recently 
the  second  river,  the  Umsimkulu,  was  the  south-eastern  boundary 
of  the  colonial  territory,  only  one-half  of  its  basin  being  comprised 
within  British  domain ;  the  further  half  of  this  basin  is  now,  how- 
ever, added  to  the  colony  under  the  designation  of  the  county  of 
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Alfred  (Nomansland),  excepting  that  its  upper  portion  is  reaenred 
for  the  occupation  of  the  Oriquas. 

The  subordinate  ridge  which  sets  off  from  the  salient  point  of 
the  Drakenberg,  and  crosses  the  central  region  of  the  colony  as 
the  left  fork  or  little  finger  of  the  many-river  basin,  is  really  the 
highest  part  of  the  land  between  the  Drakenberg  and  the  sea ;  it 
is  properly  the  backbone  of  the  colony.  Further  to  the  north 
the  land  again  dips  somewhat  in  the  Tugela  basin.  The  highroad 
from  the  sea-port  to  the  mountains  crosses  this  ridge  at  an  eleva- 
tion of  a  little  more  than  a  mile,  where  it  is  seventy  miles  from  the 
sea.  The  capital  city,  Maritzburg,  stands  at  about  four-sevenths 
of  this  distance,  with  an  elevation  of  2090  feet. 

It  will  be  observed,  in  the  meteorological  abstract,  that  during 
the  last  year  the  wind  was  blowing  at  the  time  of  observation 
820  times  from  the  sea  up  this  rapid  land-aslope,  and  14i5  times 
down  the  slope  towards  the  sea.  The  prevalent  wind  is  a  sea 
wind,  and  this  wind  blows  up  an  incline  which  lifts  it  a  mile  high 
in  a  course  of  seventy  miles.  This  is,  in  fact,  the  broad  base  of 
the  colonial  climate.  The  almost  constant  sea  wind  is  in  part  a 
trade  vrind ;  but  the  trade  influence  is  reinforced  and  strengthened 
by  a  monsoon  influence.  That  Natal,  in  the  parallel  of  30^  south 
latitude,  is  really  in  the  trade-wiQd  region  at  certain  seasons  of 
the  year  is  unquestionable.  The  writer  of  this  memorandum  left 
the  Cape  of  Qood  Hope,  which  lies  in  the  parallel  of  84^  south,  in 
the  month  of  April  in  the  present  year,  in  the  mail  steamer 
*  Saxon.'  The  steamer  sailed  from  Bobin  Island,  situated  imme- 
diately <^  the  entrance  of  Table  Bay,  with  a  strong  steady  south- 
east wind,  and  this  wind  never  intermitted  for  a  single  instant 
until  the  equator  was  passed.  It  is  obvious  that  Natal  in  30^ 
latitude  must  be  more  or  less  within  the  range  of  this  great 
atmospheric  set.  But  in  addition  to  this,  the  land  of  Natal  is 
heated  by  day  by  a  blazing  sun,  which  so  rarefies  the  atmosphere 
lying  upon  it  as  to  cause  the  land  air  to  give  place  constantly 
before  the  heavie)*  sea  breeze. 

During  the  winter  season  (that  is,  from  April  to  September)  the 
normal  atmospheric  current  is  gentle  and  steady ;  the  natural  set 
of  the  air  is  rarely  interrupted :  there  is  at  this  season  clear  sun- 
shine day  after  day,  the  temperature  rising  at  Maritzburg  to 
somewhere  about  72°  in  the  day,  and  sinking  to  somewhere  about 
50°  at  night.  It  will  be  observed  in  the  abstract  of  the  Begister 
that  there  were  last  year  only  eight  days  in  the  entire  year  on 
which  the  temperature  did  not  rise  to  60°,  and  there  were  eighty* 

b2 


206         PBOcsEDnras — the  kxtsosolooioal  booixtt.     [1866. 

one  nigbtB  on  which  the  temperature  fell  below  50^.  Daring  this 
winter  season  of  sunshine  the  rainfall  is  very  slight.  There  are 
two  midwinter  months,  June  and  July,  in  which  there  are  three  and 
a  half  days  monthly  in  which  rain  fiedls,  and  in  which  the  monthly 
fall  amounts  to  only  -^  of  an  inch.  Before  and  after  these 
midwinter  months  there  are  two  months  in  which  rain  falls  on 
eight  days  and  three-quarters,  and  in  which  the  monthly  rainfall 
is  1-f^  inch.  In  the  summer  season  (that  is,  from  October  to 
March)  there  are  six  months  in  which  the  rain  finJls  on  fifteen 
and  a  half  days  for  each  month,  and  in  which  the  monthly  fall 
amounts  to  4  inches ;  24  inches  out  of  30  inches  falls  in  Maritz- 
burg  during  the  six  months  of  the  summer  season. 

The  reason  for  this  increase  of  rain&ll  in  the  summer  season  is 
that  at  that  period  of  the  year  the  normal  current  of  the  atmo- 
sphere is  frequently  broken  for  brief  intervals,  as  a  natural  con- 
sequence of  the  increased  force  of  the  monsoon  influence.  The 
nearly  vertical  rays  of  sunshine  at  that  time  heat  the  ground  so 
intensely  that,  soon  after  noon,  the  normal  set  of  the  atmosphere 
is  changed,  on  the  higher  portion  of  the  slope,  into  a  strong 
ehimney-like  upcast  of  rarefied  air.  Where  this  air  ascends,  latent 
vapour  is  turned  into  sensible  mist  and  cloud,  and  electrical  force 
set  free.  It  will  be  observed  that  at  Maritzburg  there  are 
forty-one  thunderstorm  days  in  the  summer  six  months,  against 
ten  thunderstorm  days  in  the  winter  six  months,  and  that  in 
addition  to  this  there  are  ten  other  days  on  which  lightning  is 
seen,  or,  in  other  words,  on  which  there  are  thunderstorms 
occurring  within  a  few  miles.  Thus  there  is  a  thunderstorm  at 
Maritzburg  during  the  summer  season  on  nearly  every  third  day. 
The  rule  at  this  season  of  the  year  is,  that  dense  clouds  collect 
eariy  in  the  afternoon,  and  that  rain,  generally  accompanied  by 
lightning-discharges,  pours  down  for  a  longer  or  shorter  interval, 
the  sky  eontinuing  to  be  shrouded  far  into  the  night.  One  im- 
mediate consequence  of  this  almost  constant  afternoon  doud 
and  frequent  rainfall  is,  that  the  heat  rarely  rises  to  what  might 
be  anticipated  from  the  subtropical  position.  It  will  be  noticed 
that  there  are  only  forty-nine  days  in  the  year  on  which  the  tem- 
peraturei  exceeds  84°,  and  only  twelve  days  on  which  it  exceeds 
90^.  The  general  midsummer  range  of  afternoon  temperature  at 
Maritzburg  may  be  taken  to  be  about  85°  when  the  hot  wind  is 
not  blowing. 

The  great  law  for  the  range  of  temperature  in  Natal  is,  that  it 
varies  greatly  between  day  and  night,  and  that  it  is  very  steady 
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firom  day  to  daj  durmg  the  dry  winter  season,  and  that  it  varies 
little  between  day  and  nighty  but  greatly  from  day  to  day,  during 
the  wet  summer  season.  If  the  range  of  temperature  for  the  two 
opposite  seasons  is  laid  down  upon  paper  as  a  kind  of  picture,  the 
winter  picture  presents  a  broad  even  sweep  or  zone,  and  the 
summer  picture  presents  a  narrow  jagged  sweep  or  band,  some- 
what resembling  a  range  of  alpine  mountains. 

The  barometer  at  Natal  is  in  incessant  movement.  It  marks 
a  small  daily  wave  of  the  atmosphere  of  about  -j^  of  an  inch ;  but 
in  addition  to  this  there  are  broad  undulations  continually  sweep- 
ing along  day  after  day,  within  an  extreme  range  of  an  inch  and  a 
quarter.  Prom  four  to  seven  or  eight  of  these  larger  waves  pass 
in  the  course  of  a  month.  These  waves  are  unquestionably  due 
to  an  alternating  flow  of  the  atmospheric  current,  When  the 
general  mass  of  the  air  is  moving  from  the  north-west  to  the 
south-east,  the  barometer  rises ;  when  the  movement  is  in  the 
opposite  dilution,  from  the  south-east  to  the  north-west,  the  baro- 
meter falls.  In  other  words,  the  normal  atmospheric  current  of  the 
sur&ce  from  the  south-east  generally  prevails ;  but  the  opposite 
compensatory  current  of  the  higher  atmospheric  region  periodically 
bears  down  upon  the  surface  for  a  brief  interval,  and  for  the  time 
overpowers  its  inferior  but  generally  stronger  antagonist.  The 
general  set  of  these  antagonistic  currents  is  not  necessarily  marked 
at  the  sur&.ce  by  the  vane ;  there  is  often  a  thin  low  current  moving 
in  a  different  direction  from  the  general  mass  of  the  air.  The  baro- 
meter is  a  more  exact  and  accurate  indication  of  the  movement 
than  the  vane. 

In  the  extreme  case  of  the  upper  or  north-west  current  at- 
taining its  fullest  development  at  the  surface,  it  constitutes  what  is 
familiarly  known  as  the  "  hot  wind."  The  "  hot  wind  "  of  Natal 
is  a  very  violent  one.  It  blows  with  great  turbulence  and  force, 
sweeping  clouds  of  dust  along  the  ground.  Wh^i  it  is  blowing, 
the  temperature  rises  to  somewhere  between  86^  and  97°  of  Fah- 
renheit's scale,  and  the  air  becomes  so  dry  that  vegetation  shrivels 
under  its  touch.  The  hygrometer  commonly  indicates  88^  of 
humidity  during  the  hot  wind,  the  mean  humidity  for  Maritzburg 
for  the  year  being  a  trifle  less  than  71**.  The  hot  wind,  however, 
scarcely  ever  reaches  the  actual  sea-coast ;  it  turns  up  again  into 
its  proper  higher  domain  somewhere  about  twenty  or  thirty  miles 
before  it  reaches  the  sea.  The  air  is  commonly  8°  cooler  at  Dur- 
ban, the  seaport,  than  it  is  at  Maritzburg  when  the  hot  wind  is 
blowing  at  the  latter  place.     The  hot  wind  occurs  in  the  lowest 
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troughs  of  the  larger  atmospheric  waves ;  and  during  the  summer 
season  the  thunderstorms  happen  in  the  same  periods  of  barome- 
tric depression.  The  storms  break  just  when  the  mercury  of  the 
barometer  begins  to  rise  after  its  lowest  &11.  There  is  no  doubt 
that  the  hot  winds  of  Natal  are  intimately  connected  with  the 
north-west  gales  of  the  South  Atlantic,  occasionally  so  destructire 
at  the  Cape  of  Good  Hope.  On  the  17th  day  of  May  in  last  year 
(1865)  there  was  a  very  severe  gale  at  the  Cape,  during  the 
height  of  which  several  vesseb  were  destroyed,  among  them  the 
mail  steamer  'Athens,'  which  was  engulfed  in  the  sea  when 
striving  to  steam  out  from  the  anchorage,  with  every  living  crea- 
ture that  it  contained.  On  the  16th  and  18th  there  was  a  furious 
hot  wind  blowing  at  Maritzburg,  and  on  the  18th  the  atmo- 
spheric wave  dipped  to  its  lowest  trough.  The  wave  began  to  sink 
on  the  10th  from  2B^  inches  of  the  meiteurial  column,  and  con- 
tinued to  Ml  during  eight  days,  after  which  the  mercury  was 
standing  nearly  at  27-^  inches ;  the  wave  then  rose  rapidly  during 
nearly  four  other  days,  to  the  next  crest,  when  the  mercury  was 
standing  above  2S^q  inches.  The  greatest  force  of  the  gale  ob- 
viously fell  upon  Natal  about  twenty  hours  later  than  it  fell  upon 
the  meridian  of  the  Cape ;  and  this  was  simultaneous  with  the  deve- 
lopment of  a  violent  hot  wind.  The  wind  was  blowing  from  the 
south-east  with  the  antecedent  crest  of  the  atmospheric  wave.  It 
veered  to  the  north  and  south-west  on  the  12th  and  13th.  On  the 
14th  it  was  blowing  east  and  south-east.  On  the  15th  it  was  north- 
east in  the  morning,  south-west  in  the  afternoon,  and  north-east  in 
the  evening ;  the  next  day  it  was  again  round  to  the  south-west. 
It  then  veered  through  south-east  to  north-west  during  the  ap- 
proach of  the  crisis  of  the  hurricane,  and  afterwards  returned  to 
east  and  south-east.  There  was  much,  in  these  opposite  move- 
ments of  the  wind  during  the  three  days  before  the  crisis,  that 
looked  like  a  double  cyclone.  But  it  may  be  at  once  stated  that 
the  violent  hot  winds  of  Natal  do  not  ordinarily  assume  this  charac- 
ter. The  wind  begins  to  blow  suddenly  from  the  north-west  in  the 
early  morning,  without  any  other  premonition  than  the  falling  of 
the  mercury  in  the  barometer ;  and  then  towards  the  middle  of 
the  day  it  lulls  as  suddenly,  and  a  few  minutes  afterwards  a  fresh 
breeze  sets  in  from  the  south-east.  In  all  probability,  when  these 
strong  conflicts  and  reversals  of  the  atmospheric  currents  occur, 
cyclonic  hurricanes  are  in  some  degree  associated  with  them ;  but 
the  whirlwinds  should  be  looked  for  at  the  borders  of  the  great 
air-stream,  where  the  conflicting  currents  encounter  each  other, 
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rather  tlian  in  its  midst.  It  is  a  question  whether  the  hot  wind 
of  Natal  is  not  rather  the  great  moving  mass  which  orginates 
cyclones  upon  its  outer  border,  than  a  cyclone  in  its  own  right. 

It  will  be  seen  that  the  hot  wind  blows  in  Maritzburg  about 
twenty-five  times  in  the  year  upon  an  average.  Its  duration  is 
generally  restricted  to  a  few  hours :  very  rarely  it  blows  on  two 
or  three  days  in  succession,  and  then  ahnost  always  intermits  in 
the  afternoon  and  early  night. 

Bain  occurs  in  Natal  with  both  a  high  and  a  low  barometer. 
The  rain  with  the  low  barometer  is  the  thunderstorm-tain  of  the 
summer  season ;  this  is  often  heavier  in  the  uplands  than  it  is  on 
the  coast.  The  rain  of  the  high  barometer  is  a  sea-rain,  and 
often  associated  with  sea-gales.  This  occurs  both  in  summer 
and  winter,  and  is  always  heavier  on  the  coast  than  in  the  up- 
lands. It  often  amotmts  to  not  more  than  a  heavy  mist  on  the 
high  grounds  of  the  midregion  of  the  colony.  In  the  dry  month 
of  June  in  the  year  1865,  the  writer  of  these  notes  was  stopped 
for  seven  days  between  two  small  rivers  on  the  coast  by  their 
suddenly  rising  firom  a  depth  of  a  few  inches  to  flood  height, 
and  was  finally  constrained  to  head  his  course  upwards  along 
the  crest  of  land  between  the  streams.  The  rainfall  on  the  coast 
amounted  during  these  seven  days  to  9|  inches.  The  rainfall  for 
the  same  period  at  Maritzburg,  at  a  height  of  2000  feet,  and  a 
distance  in  a  straight  line  of  forty  miles  from  the  sea,  was  only 
1-28  inch.  In  the  year  1856  a  £^11  of  a  similar  character,  but  of 
much  greater  amount,  occurred  in  the  month  of  April.  On  this 
occasion  the  fisdl  occasioned  a  devastating  flood  along  the  coast. 
The  heaviest  rainfall  within  twenty-four  hours  during  the  last 
eight  years  was  two  inches.  Upon  one  occasion  only,  an  inch  fell 
at  Maritzburg  within  the  hour. 

It  win  be  noticed  that  during  six  months  of  the  year  1865,  the 
rainfall  at  Durban  amounted  to  twice  tl^e  rainfall  of  Maritzburg. 
This,  however,  was  somewhat  exceptional.  The  rainfall  of  the 
coast  generally  exceeds  the  rainfall  of  Maritzburg  by  about  one 
half. 

Hailstorms  of  great  violence  occasionally  occur  in  association 
with  the  thunderstorms.  The  stones  in  these  heavy  storms  are 
angular  masses  of  ice  weighing  from  2  to  8  drachms.  The  hail- 
storm is  generally  confined  to  a  narrow  zone  of  some  two  or  £hree 
miles,  but  it  sweeps  along  over  a  great  extent  of  country.  Where 
it  goes,  it  entirely  destroys  vegetation  of  every  kind.  A  luxuriant 
garden  is  converted  into  a  bare  desert  in  five  minutes  by  these 
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fttormB.  Some  districts  of  the  oountry  are  more  liable  to  these 
storms  than  others;  but,  on  account  of  the  rerj  narrow  belt 
over  which  the  storm  rages  in  Yiolence,  the  same  district  is  rarely 
visited  a  second  time  until  after  a  long  interval.  Only  one  de- 
structive hailstorm  hu  been  experienced  in  the  town  of  li^uritzbuig 
during  the  last  eight  years. 

The  observatory  at  Maritzburg  lies  at  a  height  of  2095 '6  ft.  above 
the  sea.  At  this  observatory  the  mean  temperature  of  the  year  is 
64^*7.  The  mean  temperature  of  Durban,  on  the  sea-coast,  is  3^*5 
higher ;  but  Maritzburg  experiences  greater  extremes,  both  of  heat 
and  cold,  than  Durban.  The  Durban  climate  is,  in  reality,  semi-in- 
sular ;  it  in  a  degree  approaches  to  the  character  of  the  climate  of 
the  Mauritius.  Its  atmosphere  very  much  resembles  that  of  a  moist 
conservatory.  The  atmosphere  of  Maritzburg  is  more  scorching 
and  dry,  although  moist  enough  at  particular  seasons  of  the  year. 
The  extreme  range  of  the  temperature  in  Maritzburg  is  62^*5. 
The  human  complexion  retains  much  more  of  red  colour  in  Maritz- 
burg, and  on  the  still  higher  grounds,  than  it  does  on  the  coast. 
The  climate  of  the  coast  is  unquestionably  relaxing,  and  prone  to 
generate  sallowness  and  languor  after  long  residence ;  and  this 
would  be  very  much  more  the  case,  but  for  the  frequent  prevalence 
of  the  comparatively  cool  and  fresh  sea-breeze. 
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ANNUAL  GENERAL  MEETING. 

1866,  Jtjke  20. 

The  buBmesB  of  the  Ordinary  Meeting  havine  terminated,  the 
Annual  General  Meeting  was  neld ;  and  the  fofiowing  Beport  of 
the  Council  was  read. 


EEPOET. 

The  Council  cannot  recollect  anj  former  time  at  which  the 
science  of  meteorology  was  so  systematicallj  pursued  as  at  the 
present;  nor  have  there  at  any  former  occasion  been  better  grounds 
for  confi;ratulation  with  respect  to  the  progress  of  the  Society. 
Since  the  last  Anniversary  a  Charter  of  Incorporation  has  been 
graciously  granted  by  the  Queen,  and  the  papers  which  have  been 
read  at  our  Meeetings  have  been  both  numerous  and  valuable. 


BoYAL  Obsebvatobt,  Grexkwich. — ^In  our  preceding  Beports 
ire  have  already  placed  on  record  the  structure  of  the  magnetic  base- 
ment, and  the  corresponding  command  of  the  temperature  of  the 
magnetic  instruments ;  and  it  suffices  to  mention  tikat  throughout 
the  past  year  the  temperature  of  the  basement  has  been  maintained 
as  near  as  possible  to  59^,  summer  and  winter.  The  great  heats 
of  the  summer  of  1865,  however,  tried  every  arrangement  veiy 
severely  (the  temperature  of  the  basement  once  rising  to  71%  and 
the  diurnal  range  being  4P)  ;  and  it  was  found  necessary  to  shade 
the  window-wells  and  their  neighbourhood  (the  interior  and 
exterior  windows  being  constantly  closed),  and  to  sprinkle  the 
upper  floor  with  water.  By  this  caution  in  simiQier,  and  the  use 
of  the  gas-stove  in  winter,  it  is  anticipitated  that  little  difficulty 
wOl  be  experienced  in  keeping  the  annual  variation  within  about 
5%  and  the  diurnal  variation  within  3°.  The  temperature  has,  in 
the  present  month  (June),  occasionallv  fallen  to  57°. 

The  basement  has  been  kept  perfectly  dry  throughout  the  year, 
except  on  the  following  occasion.  It  is  perhaps  known  that,  for 
conveniently  removing  the  large  quantities  of  water  used  in  the 
photographic  operations,  a  ptmip  is  established  in  a  dry  well  about 
30  feet  outside  of  the  Magnetic  Observatory,  by  which  the  water 
is  thrown  at  once  into  a  subterraneous  drain.  In  the  late  spring 
much  soil-water  collected  itself  in  this  well,  and  oozed  by  the  side 
of  the  suction-pipe  into  the  basement.  The  pump  has  now  been 
fitted  with  the  means  of  exhausting  the  dry  well  when  necessary ; 
the  ground  also  in  the  neighbourhood  of  the  Magnetic  Ob- 
servatory has  been  hollowed  into  such  a  form  as  to  throw  the 
rain-water  to  a  distance ;  and  it  is  now  deemed  probable  that  the 
ground  will  be  made  drier  than  it  has  ever  been  before. 

MAGinBTic  iNSTEUMBirrs. — Magnetometers,  The  upper  free 
declination-magnet  was  left,  at  the  time  of  the  last  Beport,  with- 
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out  any  check  on  its  vibrations,  wluch  sometimes  became  yery 
troublesome.  (Thej  could  be  reduced  in  Qauss's  manner  by  the 
use  of  a  hand-magnet ;  but  that  course  was  accompanied  with 
serious  objections,  shortly  to  be  mentioned.) 

A  brass  bar,  vibrating  in  water,  has  thei^fore  been  attached  to 
its  carrier,  which  effectually  controls  the  vibration  of  the  magnet. 

The  lower  or  photographic  declination-magnet  has  a  large  mirror 
for  photographic  records ;  and  a  damper  (the  same  which  has  been 
in  use  since  1841),  an  oval  copper  ring  in  the  vertical  plane, 
embracing  the  magnet,  with  a  aee  interval  of  about  2  inches  all 
round.  Both  these  ma^ets  are  in  good  order.  The  upper  magnet, 
it  will  be  remembered,  is  observed  by  means  of  the  same  theodolite, 
which  can  be  turned  to  the  circumpolar  stars,  and  thus  serves  to 
ffive  independent  measures  of  western  declination  as  zeros  for  the 
declination-photographs. 

The  horizontal-force  magnetometer  is  in  good  order.  This  in- 
strument carries  a  small  mirror  on  which  telescope-observations 
are  made  for  zeros,  and  a  large  mirror  for  photograpliic  records. 
It  has  an  oval  damper. 

In  our  last  Eeport  we  alluded  to  some  results  of  observations 
on  the  effect  of  the  dampers,  based  on  experiments  in  which  the 
dampers  were  slewed  through  small  angles  (1°  or  2°),  from  whieh 
it  was  inferred  that  their  magnetic  action  tended  to  diminish  the 
apparent  disturbances  of  the  magnets  by  about  j^  part — a  result 
applying  both  to  the  declination  and  to  the  horizontal-force 
magnetometers.  Dr.  Lamont  suggested  that  it  might  be  more 
satisfactory  not  to  slew  the  damper,  but  to  try  the  difference  of 
effects  of  an  external  disturbing  cause  with  damper  in  place  and 
damper  away.  This  accordingly  was  done,  an  external  magnet 
being  mounted  so  as  to  produce  a  disturbance  of  the  magnitude 
of  the  largest  earth  disturbance,  and  its  disturbing;  effect  being 
measured  with  the  presence  and  in  the  absence  of  the  damper. 
The  result  was,  that  no  certain  difference  could  be  found  between 
the  disturbances  when  the  damper  was  present  and  when  it  was 
away.  With  the  horizontal-force  magnetometer  the  observations 
were  easy,  and  the  results  were  accordant  and  decisive ;  with  the 
declination-magnetometer  the  observations  were  troublesome  and 
the  results  discordant ;  and  it  is  proposed  to  repeat  the  experi- 
ments. The  damping-rings  used  on  the  continent  are  in  the 
horizontal  ^lane ;  while  those  at  Ghreenwich  are  in  the  vertical 
plane,  a  position  which  is  regarded  as  very  greatly  preferable  to 
the  other. 

The  vertical-force  magnetometer  is  furnished  with  a  small  mirror 
for  telescope-observations  and  a  large  mirror  for  photography,  but, 
has  no  damper.  It  has  made  its  registrations  of  the  variations  of 
vertical  force  with  the  utmost  beauty  and  delicacy.  Nevertheless 
a  very  few  dislocations  have  occurred  (two  in  the  present  year), 
of  which  no  certain  explanation  can  be  given.  In  three  instances, 
dislocaldons  in  one  direction  were  corrected  after  a  few  days  by 
equal  dislocations  in  the  opposite  direction ;  and  no  imperfection 
in  the  instrument  (such  as  looseness  of  screws,  Ac.)  could  be 
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found  to  accoimt  for  these  anomalieB.  In  most,  perhaps  in  all,  of 
the  other  instances,  the  dislocations  have  been  caused  by  carrying 
a  small  magnet  across  the  upper  room,  for  the  purpose  of  quieting 
the  upper  declination-magnet  (before  adverted  to).  It  seems  as 
if  the  induction  accompanying  this  transient  passage  produced  a 
quasi  permanent  change  in  the  intensity  of  the  magnetism.  In 
Aiture  the  instrument  will  not  be  exposed  to  this  danger. 

The  knife-edge  was  revised  bv  Mr.  Simms  in  December. 

The  coefficient  of  thermal  change  for  the  horizontal-force  and 
vertical-force  magnetometers  has  not  again  been  investigated,  as 
great  doubt  appears  to  attach  to  the  validity  of  the  methods 
hitherto  employed.  The  photographic  registers  for  the  three 
magnetometers,  throughout  the  year  1865  and  up  to  the  present 
date,  are  perfect,  and  are  in  a  forward  state  of  reduction. 

The  mean  magnetic  westerly  declination  for  1865  is  about  20^35'. 

Earth-cwrrent  Apparatus. — The  apparatus  for  the  registration 
of  spontaneous  earth-currents,  which  was  perfectly  efficient  to 
January  11,  but  which  was  then  rendered  useless  by  the  de- 
struction of  its  wires,  has,  after  four  months'  delay,  been  again 
brought  (on  May  5)  to  a  serviceable  state,  and  the  earth-currents 
have  been  recorded  on  every  day  throughout  the  periods  in  which 
the  vrires  have  been  continuous.  There  have  been  various 
modifications  of  the  law  and  intensity  of  the  currents,  not  yet 
sufficiently  examined ;  but  the  following  instance  deserves  special 
notice. 

On  examining  the  photographic  sheets  of  1865,  August  2,  we 
were  struck  with  the  indications  of  spontaneous  galvanic  currents 
of  extreme  violence.  At  the  same  time  it  was  found  (by  the  usual 
public  reports)  that  the  time  when  the  signals  on  the  Atlantic 
telegraph  (then  in  course  of  immersion)  became  indistinct  coin- 
cided exactly  with  the  time  when  the  spontaneous  currents  began. 
It  appeared  therefore  almost  certain  that  the  apparent  fault  in 
the  cable  was  merely  a  consequence  of  these  powerful  currents. 
Professor  William  Thomson  has  furnished  a  very  full  statement 
of  what  was  observed,  which  seems  to  establish  that  there  really 
was  a  mechanical  fault  in  the  cable.  The  agreement  of  times, 
however,  must  be  regarded  as  one  of  the  most  remarkable  coin- 
cidences that  has  ever  been  noticed. 

The  difference  in  intensities  of  the  spontaneous  currents  at 
different  times  is  very  great,  as  great  as  the  difference  of  in- 
tensities of  atmospheric  ^ectricity  in  serene  weather  and  in  a 
thunderstorm.  It  will  be  necessary  to  decide  which  of  these 
states  shaU  be  recorded ;  for  the  same  instrument  will  not  register 
both. 

On  the  photograms  of  earth-current  observations,  the  time- 
scales  are  liud  down  to  the  end  of  1865.  It  was  mentioned  in  our 
last  Beport,  that  the  intensities,  in  the  direction  of  magnetic 
north  and  magnetic  west,  might  be  found  graphically  from  those 
in  the  directions  of  Croydon  and  Dartford,  by  use  of  proportional 
compasses.  These  compasses  have  been  prepared ;  but  they  have 
not  yet  been  actually  used  in  reductions. 


214 


FBOGEBDUrOB — THX  MSTXOBOLOGICAL  SOCIETY. 


[1866. 


DeflecHan^inttrummt — The  mean  value  of  horizontal  magnetic 
force  for  the  ^ear  1865  is  about  8*828  in  English  units,  or  1*765 
in  French  units. 

Meteorological  InstrumenU, — ^The  meteorological  iipparatus  is  in 
perfect  working  order.  The  instruments  read  by  eye  to  give  eeros 
for  self-registermg  instruments  are,  barometer,  and  dry  and  wet 
thermometers.  Corresponding  to  them  are;  barometer  and  thermo- 
meters, photographically  self-registering ;  and  Osier's  anemometer, 
mechanically  self-registering.  Other  instruments,  self-registering 
or  accumulating,  are  maximum  and  minimum  thermometers,  in 
the  air,  for  sun-radiation  and  sky-radiation,  and  in  the  Thames ; 
Bobinson's  anemometer,  and  Osier's  and  six  other  pluTiometers 
at  different  elevations.  All  the  thermometer-scales  have  been 
verified.  The  movement  of  the  pencil  of  Osier's  pluviometer  has 
been  improved  by  the  introduction  of  a  "  parallel  motion  "  by  Mr. 
Browning;  and  a  modification  of  the  anemometric  portion  of  Osier's 
apparatus  is  at  present  under  preparation,  by  which  the  instru- 
ment will  be  made  more  sensitive  to  gentle  currents  of  air ;  and 
Bobinson's  anemometer  is  also  being  fitted  up  in  such  a  way  as  to 
exhibit  a  current  time-register  of  the  velocity  of  the  wind. 

The  number  of  complete  revolutions  made  by  the  vane  of  Osier's 
anemometer  in  the  year  1865,  estimated  positive  in  the  direction 
N.,  E.,  S.,  W.,  was  +2605. 

The  following  Table  of  the  annual  rotations  of  the  vane  fix)m 
1841  to  the  present  time  is  perhaps  interesting.  It  seems  to 
indicate  something  like  a  septennial  period.  The  result  given 
for  1845  is  for  ten  and  a  half  months  only. 


1846+    r8 

1853  -    1-9 

i860  —    21 

1847  +  ""o 

1854+    6-8 

1861  4- 16'5 

1841  +  5-4 

1848  +  I2-I 

1855  +  "-8 

1862  4-  137 

1842  -1- 131 

i849-ha3*3 

1856  -h  i6-i 

i863  4-*8-4 

1843 +  ao7 

1850  -h  15-9 

1857  +  147 

1864  -J-  17a 

i844-hai-7 

18514-191 

18584-24-1  . 

1865  4-  26-0 

1845+    8-9 

1852+    8-8 

1859  -f-  HO 

The  anemometer  planned  by  C.  O.  F.  Gator,  Esq.,  which  is  de- 
scribed in  a  preceding  part  of  this  volume  (*  Proceedings,'  vol.  iii. 
pp.  49-^5),  has  been  since  March  under  trial.  It  has  succeeded 
perfectly  in  recording  pressures  of  the  wind  up  to  11  lbs.,  the 
greatest  experienced  during  this  period ;  and  its  record  of  light 
pressures  is  extremely  beautiful  and  delicate. 

The  electrometer  is  not  very  perfect ;  indeed  the  position  of  the 
apparatus  for  observations  of  this  class  is  not  &vourable. 

The  various  meteorological  instruments  described  above  have 
been  worked  with  unceasing  regularity. 

Special  observations  for  the  *  Bidletin'  of  M.  Leverrier  were  re- 
gularly kept  up  till  the  general  ruin  of  telegraphs  in  the  month 
of  January  cut  off  the  commercial  telegraphic  communication  with 
London.  On  April  17,  the  London  District  Telegraph  Company 
kindlv  gave  notice  that  they  were  again  able  to  transmit  messages ; 
and  these  were  immediately  resumed. 

In  the  year  1865,  the  actinometer  was  used  on  fifty-eight  days. 
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producmg  Beventj-elsht  observations.  It  was  remarked  on  one 
oaj  (September  8)  that  the  rise  of  the  fluid  in  one  minute  was 
sixty-one  divisions  of  the  scale.  The  instrument  has  been  gene- 
rally  in  a  good  state,  but  appears  liable  to  depart  rapidly  from 
perfect  adjustment. 

The  remarkable  shower  of  luminous  meteors  on  1865,  Novem- 
ber 13,  was  well  observed,  nearly  280  observations  having  been 
obtained  on  the  momine  of  that  day,  whilst  throughout  the  year 
1865  the  total  number  of  observations  amounted  to  S95. 


The  magnetical  and  meteorological  observations  are  entirely 
printed,  to  the  extent  to  which  it  was  proposed  to  print  them,  for 
1864.  It  will  be  remembered  that  we  stated  in  our  last  Eeport 
that  the  total  interruption  of  the  use  of  the  self-registerinfi;  mag- 
netometers by  the  works  on  tbe  basement  duriug  the  first  half  of 
the  year,  and  the  unsatisfactory  character  of  the  suspensions  in 
the  second  half,  rendered  it  necessaiy  to  lay  aside  all  thoughts  of 
printing  the  usual  *  Magnetic  Indications.  It  then  became  un- 
neoeesary  to  print  a  large  part  of  the  Introduction,  In  conse- 
quence of  this  diminution  of  the  extent  of  work,  the  printing  has 
advanced  more  rapidly  than  usual. 

The  meteorological  results  admit  of  being  combined  in  such  an 
infinity  of  different  ways  as  almost  to  prevent  any  one  form  of 
further  reduction  until  special  demands  for  it  arise :  the  ordinary 
reductions  of  meteorological  observations  consist  for  the  most  part 
of  daily  means  and  other  inferences,  adapted  to  the  wants  of  civil 
life,  and  printed,  in  the  first  instuice,  in  the  Weekly  Beports 
of  the  Begistrar-G-eneraJ ;  but  every  possible  care  is  taken,  in 
the  register  of  eye-observations,  and  m  the  adjustment  of  zeros 
on  the  sheets  of  self-registering  instruments,  to  place  the  whole  in 
such  a  state  that  they  can  at  once  be  used  for  any  future  investi- 
gation. The  mass  of  accurate  meteorological  observations  thus 
collected,  commencing  in  1840  (the  photographic  part  beginning 
in  1848),  exceeds  probably  any  other  in  the  world. 

Glasgow  Obsbbvatobt. — ^At  the  Glasgow  Observatory  a  system  of 
meteorological  observations  has  been  in  operation  for  several  years 
past.  Observations  for  ascertaining  the  temperature,  moisture,and 
pressure  of  the  air  are  taken  dailv  at  9*^  a.m.  and  9^  p.m.  Greenwich 
mean  time.  The  maximum  and  minimum  temperatures,  as  indi- 
cated under  different  conditions,  are  also  regularly  noted.  The 
establishment  is  furnished  with  an  Osier's  anemometer,  which 
affords  continuous  indications  of  the  direction  and  force  of  the 
wind.  The  prevailing  direction  of  the  wind  from  noon  to  mid- 
night and  from  midnight  to  noon,  is  ascertained  daily  by  a  careful 
examination  of  the  recording  sheets.  The  mean  daily  pressure  of 
the  wind  is  also  derived  from  the  same  source  by  taKins  the  ave- 
rage value  of  the  pressures  corresponding  to  the  twenty-four  hours 
of  the  day.    A  Bobinson's  cup-anemometer  for  ascertaining  the 
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horizontal  moYement  of  the  air  Iiab  been  lately  added  to  the  eeta- 
blishment,  and  has  been  found  to  work  very  satis&ctonlj.  Pro- 
fessor Grant  states  that  in  one  important  respect  the  institution 
is  imperfect,  inasmuch  as  it  is  not  supplied  with  a  self-registering 
barometer.  He  has  reason  to  belieye,  however,  that  tins  ^defect 
will  soon  be  remedied. 

The  greaf  number  of  disasters  which  have  occurred  at  sea  during 
the  past  winter,  resulting  from  the  long-continued  succession  of 
storms  which  visited  the  British  Isles  and  the  western  shores 
of  the  Continent  of  Europe,  has  imparted  additional  interest  to 
the  storm-signals  which  it  is  usual  to  transmit  from  the  Board  of 
Trade  to  the  principal  maritime  towns  of  the  United  Kingdom  in 
anticipation  of  any  extensive  atmospheric  disturbance.  I^ofessor 
Grant  has  been  induced  by  this  circumstance  to  institute  a  care- 
ful comparison  between  the  storm-signals  which  were  received  in 
Glasgow  during  the  period  when  the  storms  were  chiefly  preva- 
lent»  with  the  corresponding  records  of  Osier's  anemometer.  The 
result  of  this  comparison  is,  on  the  whole,  satis&ctory,  so  far  as 
regards  the  actual  occurrence  of  the  storms  predicted.  In  other 
words,  any  abnormal  increase  in  the  force  of  the  vnnd  is  in  general 
announced  beforehand  by  the  storm-signal.  The  records  of  the 
anemometer  sheets  for  the  period  comprised  between  1865,  Octo- 
ber 8,  and  March  23, 1866,  contain  indications  of  thirty-five  storms. 
Of  these,  twenty-seven  had  been  announced  beforehand  by  the 
storm-signals.  There  occurred,  therefore,  eight  storms  which  had 
not  been  predicted  at  all.  On  the  other  hand,  no  storm  was  pre- 
dicted which  had  not  actually  occurred.  As  regards  the  direction 
of  the  wind,  no  satisiGEictory  accordance  was  exhibited  between  the 
terms  of  the  storm-signal  and  the  indications  of  the  anemometer. 

Cambbidge  Obsbbvatobt. — ^The  meteorological  observations 
made  at  the  Cambridge  Observatory  for  the  year  1865,  consisted 
of  daily  observations  at  9^  a.m.  and  3*^  p.m.  of  the  barometer  and 
external  thermometers  (a  dry  and  wet  bulb,  by  Barrow  and  Co., 
London,  and  the  self-registrating  maximum  and  minimum,  by 
Messrs.  Troughton  and  Simms) — ^amount  of  cloud  being  indicated 
by  the  usual  numbers  (Q-10),  and  the  force  of  the  wind  by  (0-^) ; 
the  rain  has  been  measured  by  means  of  one  of  Casella's  rain- 
gauges,  at  an  elevation  of  88  feet  above  the  level  of  the  sea,  and 
9  inches  above  the  ground.  The  readings  have  been  placed  oppo- 
site the  day  of  registering,  and  the  yearly  amount  forwarded  to 
Mr.  Symons.  A  brief  report  has  been  sent  every  week  to  the 
*  Cambridge  Chronicle'  for  publication.  The  readings  of  the 
barometer  have  been  corrected  for  temperature,  by  means  of  Mr. 
Glaisher's  Table.  During  the  period  of  thunderstorms  or  heavy 
gales,  the  reading  of  the  barometer  is  generally  attended  to. 

The  days  on  which  some  of  the  heaviest  gales  blew,  were  Feb- 
ruary 19th,  May  30th,  November  22nd,  December  29th,  80th, 
and  31st.  Thunderstorms,  May  9th,  21st  and  2BTd^  June  3rd. 
On  July  7th,  11^*"  a.m.,  "  a  few  flashes  of  lightning  and  peals  of 
thunder  were  followed  by  a  hailshower  of  unusual  force,  lumps  of 


June.]  jJsrsvAJL  meetivo.  217 

ice  of  irregular  shape,  ^  to  ^  of  kd.  incb  in  diameter,  fell  in 
large  quantities  and  with  dangerous  force ;  at  11^  50^  the  baro- 
meter read  29'601  inches  :  the  shower  lasted  about  5  minutes,  and 
there  fell  0*621  inch  of  hail  and  rain."  Previous  to  this  storm 
there  was  a  terrific  thunderstorm  at  7**  30"  a.m.  to  S*"  40"  a.m., 
frequent  flashes  of  forked  lightning,  with  loud  and  long  peals  of 
thunder ;  no  very  great  change  in  barometer  readings.  On  the  two 
following  days  thunder  was  heard,  with  much  rain  in  showers  of 
short  duration. 

Steps  are  about  to  be  taken  for  mounting  a  Bobinson's  anemo- 
meter, in  order  to  record  the  Telocity  as  well  as  the  direction  of  the 
wind.  

Eai>cl£fts  Obsbbvatoet,  Oxfobd. — ^Very  little  change  has 
been  made  during  the  past  year  either  in  the  meteorological  ob- 
serrations  of  the  Observatory  or  in  the  instruments.  Amongst 
the  few  changes  of  instruments  may  be  mentioned  the  substitu- 
tion of  a  vaci^um  thermometer  by  Negretti  and  Zambra,  for  de- 
termining the  effects  of  solar  radiation,  in  the  place  of  the  instru- 
ment formerly  in  use,  the  latter  having  been  blown  down  and 
broken  during  a  violent  gale.  Comparisons  are  still  carried  on 
between  the  temperatures  of  the  air  near  the  surface  of  the 
ground  and  at  a  height  of  105  feet ;  and  the  results  seem  to  show 
th&t  the  difference  is  very  small  at  any  season  of  the  year. 

The  rain  is  measured  by  four  gauges,  of  which  one  is  placed  on 
the  ground,  and  the  others  at  heights  respectively  of  22,  24,  and 
112  feet.  A  comparison  has  also  been  recently  instituted  between 
the  quantity  of  ozone  near  the  surface  of  the  ground  (as  deter- 
mined by  Dr.  Schonbein's  test-papers)  and  at  the  top  of  the 
tower ;  and  as  yet  no  certain  difference  has  been  detected.  In 
connexion  with  ozone  it  may  be  mentioned  that,  in  the  volume  of 
the  '  Itadcliffe  Observations  '  recentlv  published,  namely  that  for 
the  year  1863,  a  Table  is  given  contamingthe  mean  results  for  ten 
years  as  determined  at  this  Observatory;  and  the  general  de- 
ductions agree  well  with  those  given  by  Dr.  T.  BsBckel  in  '  Les 
Mondes '  for  Dec.  21, 1865,  vol.  ix.  p.  692. 

The  same  vigorous  discussion  of  the  observations,  involving  a 
great  amount  of  computing-labour,  has  been  kept  up  as  in  former 
years. 


LrvEBPOOL  Obsbbyatoby. — During  the  past  year,  the  baro- 
meter and  wet-  and  dry-bulb  thermometers  have  been  read  at  8^  and 
9^  A.M.y  and  at  1^,  3^,  and  9*"  p.m.  daily.  Maximum  and  minimum 
thermometers  have  been  read  daily  at  9**  a.m.  The  sheets  containing 
the  records  of  Osier's  anemometer  and  pluviometer,  Bobinson's 
hemispherical  cups,  and  King's  barograph  are  aU  preserved  for 
future  reference. 

The  horizontal  motion  of  the  air,  the  direction  of  the  wind,  and 
the  rainfall,  together  with  the  pressure  of  the  atmosphere,  cor- 
rected for  temperature  and  reduced  to  the  level  of  the  sea,  have 
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been  tabulated  from  tbe  sheets  for  each  hour  of  the  day  through- 
out the  year. 

The  new  Obserratory  now  being  erected  at  Bidston,  Birken« 
head,  will  be  ready  for  the  reception  of  the  meteorological  instru- 
ments in  the  course  of  a  few  months.  Begistering  thermometers, 
S laced  in  the  grounds  of  the  new  Observatory,  have  been  read 
aily  during  the  past  eighteen  months,  with  the  view  of  deter- 
mining the  difference  of  temperature  between  the  two  stations. 

BoTAL  Obbebtatoby,  Edikbubgh. — ^The  meteorological  la^ 
hours  of  the  Boyal  Observatery,  Edinburgh,  are  nearly,  though 
not  quite,  confined  to  the  province  of  supervision  and  computa- 
tion; but  these  are  extensive,  as  the  bidiuma]  observations  at 
fifty-five  of  the  well-tended  stations  of  the  Meteorological  Society 
of  Scotland  are  sent  there  to  be  prepared  for  appearance  in  the 
Begistrar-Gkneral  for  Scotland's  Monthly  and  Quarterly  Beports. 

Towards  this  end,  the  monthlv  means  are  taken  from  the  bi- 
diumal  observations,  instrumental  corrections  applied,  moisture- 
coefficients  computed  by  Glaisher's  very  admirable  tables,  and, 
finally,  means  of  the  whole  country  prepared  for  each  month; 
which  means  are  again  discussed  with  the  similar  results  for 
former  years,  and  the  distinguishing  features  of  the  passing 
weather  pointed  out,  either  as  affecting  the  whole  counti^  simi- 
larly, or  parts  of  it  variously. 

2ndly.  The  weekly  observations  of  the  deep-soil  thermometers, 
with  their  bulbs  at  various  depths  (from  8  inches  to  25  feet)  in 
the  rock  of  the  Observatory  hill,  are  still  being  carried  on,  and 
have  been  continued  uninterruptedly  from  the  jear  1837. 

3rdly.  A  small  meteorological  journal  is  earned  on,  for  the  sole 
purpose  of  forming  a  useful  and,  as  it  is  often  found,  an  explana- 
tory accompaniment  to  the  going  of  the  astronomical  clocks  during 
periods  of  cloudy  weather  but  when  the  error  of  the  clocks  is  re- 
quired to  be  known  closely,  for  the  purpose  of  public  time-signals. 

4thly.  A  special  meteorological  inquiry  has  been  undertaken  by 
the  astronomer  privately,  on  his  own  resources,  in  the  course  of  the 
last  year,  resulting  observationaUy  in  a  meteorological  journal 
having  been  kept  daily  and  often  hourly  for  a  period  of  four  months 
at  the  Great  Pyramid  in  Egypt,  and  the  temperatures  of  the  inte- 
rior of  the  Pyramid  and  of  wells  in  the  neighbourhood  having  been 
frequently  observed.  The  object  of  these  proceedings  was  to  test 
by  modern  observation  the  theory  assigning  to  the  Great  Pyramid 
in  ancient  times  an  intended  a<Qustment  of  its  temperature  to  a 
grand  and  useful  natural  unit ;  and  the  idea  is  so  mr  borne  out, 
that,  after  elimination  of  abnormal  effects,  the  observed  mean 
eitl^er  exceeds  or  falls  below  the  theoretical  quantity  according  as 
different  values  are  employed  either  for  the  decrease  of  tempera- 
ture with  height  in  the  air,  or  the  reduction  of  four  months  to  the 
mean  of  twelve. 

The  agreement  is,  at  all  events,  so  near  as  to  require  modem 
science  to  look  very  carefrdly  to  the  sufficiency  of  the  usual 
methods  of  determining  mean  temperatures ;  and  it  is  expected 
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that  tho  whole  of  the  observations  will  be  given  to  the  public  in 
Professor  Fiazzi  Smyth's  forthcoming  work  on  '  Measures  at  the 
Grieat  Pyramid  in  the  year  1865  a.i>.* 

Wbotteslet  Obsebtatoby. — No  alteration  has  been  made  in 
the  observations  taken  at  this  Observatory.  The  anemometer  is 
one  of  Osier's,  and  is  on  the  same  principle  of  registration  as  that 
in  use  at  Liverpool. 

MiDLAiTD  IirsTiTUTE,  BiBMiNGHAM.  —  The  observations  in 
meteorology  at  this  Institute  consist  chiefly  in  the  pressure  of  the 
atmosphere  and  registration  of  the  wind.  The  barometer  is  a 
stand^d  by  Newman,  and  is  read  regularly  at  9^  a.m.  each  day. 
The  anemometer  in  use  is  a  very  excellent  instrument  made  and 
presented  by  Mr.  Osier,  the  results  of  which  are  registered  exactly 
in  the  same  manner  as  at  Liverpool  Observatory. 

WiSBBACF. — The  usual  daily  meteorological  observations  have 
been  continued  at  this  station  with  great  regularity  throughout 
the  year,  and  in  addition  to  which  the  records  of  an  Osier's  ane- 
mometer have  been  kept  up  without  intermission.  From  a  state- 
ment of  storms  and  gales  received  from  Dr.  Miller  it  appears  that 
large  pressures  of  the  wind  were  experienced  on  thirteen  days 
during  the  year  1865,  the  largest  registered  being  that  of  24  lbs. 
on  the  square  foot  on  the  22nd  of  March. 

NoTTDroHAii:,  HiGHBiELB  Housfi  Obsbbtatobt. — During  the 
past  twelve  months  the  usual  observations  have  been  carried  on, 
and  the  instruments  have  all  been  transferred  from  Beaston  to  High- 
field  House,  a  work,  however,  which  has  been  somewhat  retarded 
by  the  occupation  of  Mr.  Lowe  as  Local  Secretary  to  the  British 
Association. 

The  important  series  of  ozone  experiments  have  also  been  con- 
tinued, and  the  Bev.  Mr.  Bedford  of  SiUoth,  who  has  been  taking 
observations  with  the  ozone  tests,  reports  very  highly  upon  their 
indications. 


Osbobnb. — ^In  addition  to  the  usual  daily  observations  taken  at 
this  station  with  great  regularity  and  accuracy,  an  Osier's  Ane- 
mometer is  attached,  and  Mr.  Mann  has  prepared  a  statement  of 
the  Gtdes  and  Storms  which  have  occurred  during  the  year,  from 
which  it  appears  that  there  were  four  heavy  storms  and  nme  lighter 
storms  or  gales  experienced  at  this  place.  He  then  goes  on  to 
say  that  **  Changing  the  above  pressiu-es  into  their  relative  velo- 
cities we  obtain  a  current  for  the  year  of  about  69,000  miles,  or 
from  four  to  five  times  the  circumference  of  the  earth,  taken  over 
our  parallel  of  latitude. 

"Havinff,  from  a  rough  calculation,  estimated  that  the  heat 
generated  oy  tho  stoppage  of  the  velocity  of  air  would,  for  each 
mile  of  velocity  it  is  reduced,  raise  the  temperature  of  the  mass  of 
air  that  is  being  checked  in  its  velocity  some  26°  Fahrenheit  for  each 
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mile  of  velocity  lost,  if  this  heat  was  retained  as  heat  in  its  own  nuisa, 
I  expected  to  nave  been  able  to  trace  a  rise  of  temperature  after  a 
storm ;  but,  on  looking  over  the  preceding  observationSy  I  find  that 
the  contrary,  or  a  fall  of  temperature,  is  the  general  result." 

When  we  consider  the  enormous  number  of  cubic  miles  (a  cubic 
mile  weighs  about  five  millions  of  tons)  of  air  in  motion  in  a  great 
storm,  and  which  must  in  its  gradual  reduction  of  velocity  be 
generating  heat  to  a  large  amount,  although  diffused  over  a  vast 
area,  it  would  not  perhaps  be  a  useless  enquiry  to  endeavour,  to 
discover  what  becomes  of  this  heat,  which  surely  has  some  effect 
on  the  mass  of  air  which,  by  its  cessation  of  motion,  had  given  rise 
to  it,  either  in  altering  the  temperature  of  the  mass  of  air  simply 
in  its  vapour-bearing  powers,  or  in  producing  electricity  to  diarge 
or  overcharge  it. 

The  force  we  have  rolling  over  us  in  a  great  storm  is  equal  to 
the  momentum  of  one  continuous  and  uninterrupted  stratum  of  the 
heaviest  railway  locomotive-engines,  placed  side  by  side,  and  driven 
at  their  utmost  speed  of  sixty  or  eighty  miles  an  hour.  The  momen- 
tum of  a  single  neav;^  locomotive-engine  passipg  in  its  full  speed 
never  £Edls  to  strike  with  awe  the  traveller  waiting  on  the  platform 
near  its  course ;  and  when,  as  we  may  imagine  in  a  great  storm, 
the  whole  surface  of  a  country  is  entirely  and  continuously  enve* 
loped  for  hours  together  with  a  force  equal  in  each  unit  of  surface 
to  that  of  the  passing  locomotive,  this  force  cannot,  after  doing  its 
work  iu  transposing  the  masses  of  air,  different  in  temperature  and 
in  other  quauties,  over  the  earth,  but  be  productive  of  some 
gigantic  force  or  change,  in  its  reduction  to  a  state  of  compara- 
tive rest. 


Gape  of  Q-ood  Hope  Botax  Obsebyatoby. — The  results  from 
observations  made  at  this  Observatory  from  the  1st  of  January, 
1842,  to  December  31st,  1862,  have  been  recently  published,  and 
with  these  attached  an  interesting  notice  of  La  Cfulle's  observa- 
tions made  in  1751-^2.  This  valuable  document  indudea  a 
granhic  description  of  the  meteorological  phenomena  of  Table 

Cape  op  Good  Hope  Meteobological  Statioks. — ^The  meteo- 
rological returns  furnished  by  the  colonial  observers  are  under* 
going  reduction  and  arrangement,  and  it  is  expected  that  the  re* 
suits  will  shortly  be  published. 
At  the  several  stations  spread  over  the  colony  there  is—* 
One  standard  barometer. 
One  maximum  and  one  minimum  thermometer. 
One  pair  of  dry-  and  wet-bulb  thermometers. 
One  rain-^uge. 
At  four  stations  Bobinson's  anemometers  have  been  placed,  and 
to  several  outlying  stations  rain-gauges  alone  have  been  sent. 

South  Austbalia.— It  is  gratifying  to  find  that  in  this  exten- 
sive district  of  the  Australian  continent  meteorological  nttJUooB 
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are  being  judiciously  planted  under  the  direction  of  Charles  Todd, 
Esq.,  F.E.A.S.  That  gentleman,  in  his  annual  report  on  meteoro* 
logical  observations  for  1863  (which  has  just  been  received),  has 
the  following  remarks  on  the  distribution  and  the  scope  of  the 
seyeral  stations  under  his  direction : — 

"  In  presenting  the  following  report  on  the  meteorology  of  1863, 
I  am  glad  to  think  that,  owing  to  increased  care  and  experience  of 
the  d^erent  observers,  the  results  are  more  reliable  than  in  pre- 
vious years.  Observations  were  made  at  the  following  stations : — 
Adelaide,  Kapunda,  Mount  Barker,  Strathalbyn,  Port  £obe  (Ghii- 
ehen  Bay),  and  Mount  Gambier.  Self-registering  thermometers 
were  supplied  to  the  Mount  Barker  station  at  the  end  of  1862,  so 
that  the  thermometrical  results  for  1863  are  more  complete  than  in 
previous  years.  The  rainfall  is  given  for  the  following  places,  be- 
sides those  just  mentioned,  which  include  nearly  the  whole  of  the 
agricultural  and  more  thickly  settled  portions  of  the  Colony,  viz,, 
Port  Augusta,  Mount  Bemarkable,  Bungaree,  Clare  (telegraph 
office),  Kooringa,  Anlaby,  Hamilton,  Crawler  (telegraph  office), 
Walkerville,  Brookside,  Mount  Lofty,  Cox's  Creek,  Glenelg, 
O'Halloran  Hill,  "Willunga  (telegraph  office),  Montura,  and 
Penola  (telegraph  office).  For  the  pluvial  returns  from  many  of 
the  foregoing  places  I  am  indebted  to  the  kind  co-operation  of 
several  gentlemen,  who  have,  now  for  some  years,  cordially  aided 
my  efforts  to  obtain  a  more  correct  knowledge  of  the  climatic 
characteristics  of  our  adopted  home  than  hitherto  obtained.  The 
results  published  in  the  following  tables*  will  show  what  fallaci- 
ous conclusions  might  be  arrived  at  concerning  the  climate,  were 
the  observations  of  only  one  locality  taken  into  account ;  the  col- 
lection and  publication,  therefore,  in  one  official  document,  of  the 
quantity  of  rain,  as  well  as  the  variations  in  other  important 
meteorological  elements  over  an  extensive  area,  cannot  fiiil  to  be  of 
much  practical  value." 

^  The  observations  were  taken  daily  at  ff^  4..H.  and  6^  p.if .,  these 
being,  as  before  stated,  the  most  convenient  hours  for  the  officers 
employed  in  the  telegraph  departments.'' 

At  the  present  time  several  instruments  are  being  compared  for 
Mr.  Todd,  and  will  shortly  be  forwarded  to  him. 

MeTEOBOLOOIOAIi  DeFABTM£NT  07  THE  BoABD  OT  TbADE. — 

Upon  the  death  of  the  late  Admiral  FitzBoy  a  correspondence 
took  place  between  the  Board  of  Trade  and  the  Eoyal  Society 
with  respect  to  the  Meteorological  Department  of  the  Board  of 
Trade.     The  result  of  that  correspondence  was  the  appointment 
of  a  Committee;  consisting  of  the  lollowing  gentlemen,  viz. : — 
Francis  Gklton,  Esq.,  F.E.S.,  General  Secretary  of  the  British 
Association  for  the  Advancement  of  Science :  nominated  by 
the  President  and  Council  of  the  Eoyal  Socie^ ; 
Staff-Commander  Evans,  B.N.,  F.B.S.,  Chief  Naval  Assistant 
to  the  Hydrographer  of  the  AdDiiralty :  by  the  Admiralty ; 

*  It  is  intended  that  abstracts  from  the  more  important  of  the  results  of  these 
obserTotioBa  shall  soon  appear  in  these  pages.— Editob. 
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T.  H.  Farrer,  Esq.,  one  of  the  Secretaries  to  the  Board  of  Trade : 
by  the  Board  of  Trade  ; 

To  consider  and  report  upon  the  following  questions : — 

1.  What  are  the  data,  especiaUy  as  regards  meteorological  ob- 
servations at  sea,  already  collected  bj,  and  now  existing  in, 
the  Meteorologicjal  Department  of  the  Board  of  Trade  ? 

2.  Whether  any  and  what  steps  should  be  taken  for  arranging, 
tabulating,  publishing,  or  otherwise  making  use  of  such  data  ? 

8.  Whether  it  is  desirable  to  continue  meteorological  observa- 
tions at  sea,  and,  if  so,  to  what  extent,  and  in  what  maimer  ? 

4.  Assuming  that  the  system  of  weather  telegraphy  is  to  be 
continued,  can  the  mode  of  carrying  it  on  and  publishing  the 
results  be  improved  ? 

6.  What  staff  will  be  necessary  for  the  above  purpose  ? 

Upon  commencing  their  labours  the  Committee  found  it 
necessary  to  enter  at  some  length  into  the  history  of  the  Me- 
teorological Department,  and  into  its  original  as  compared  with 
its  present  functions.  These  subjects  were  fully  investigated,  and 
full  statements  of  the  proceedings  of  the  Committee  and  the  con- 
clusions at  which  they  arrived  have  been  embodied  in  a  voluminous 
report.  The  principal  conclusions  at  which  they  have  arrived 
are: — 

1.  That  the  meteorological  observations  at  sea,  already  existing 
in  the  department,  as  well  as  those  to  be  taken  hereafier, 
should  be  discussed  on  a  better  plan. 

2.  That  it  is  desirable  to  continue  meteorological  observations 
at  sea. 

8.  That  endeavours  should  be  made  to  improve  the  storm  warn- 
ings, to  define  the  principles  on  which  they  are  issued,  and  to 
test  those  principles  by  accurate  observations.  Above  all| 
that  steps  should  be  taken  for  establishing  a  full,  constant, 
and  accurate  system  of  observing  changes  of  weather  in  the 
British  isles.  Por  that  purpose  it  is  recommended  that  the 
following  six  stations  should  be  adopted  and  equipped :— - 

Falmouth. — Polytechnic  Institution,  lat.  50°  9'. 

Kew. — Observatory  of  the  British  Association,  lat.  6P  28'. 

Stonyhurst. — ^The  College,  which  has  already  a  magnetical  and 
meteorological  observatory,  lat.  53°  0'. 

Armagh. — Observatory,. lat.  54P21'. 

Glasgow.— -University  and  observatory;  lat.  55®  61'. 

Aberdeen. — University,  lat.  57°  9'. 

The  Committee  finally  recommend  (if  the  above  recommenda- 
tions be  adopted)  that  not  more  than  three  years  should  elapse 
without  further  inquiry  into  the  manner  in  which  the  work  is 
'progressing ;  and  in  conclusion  they  pass  a  well-merited  tribute 
to  the  zeal  and  perseverance  of  the  lat«  Admiral  PitzEoy,  in 
establishing  a  system  of  storm  warnings,  which  (whatever  be  its 
Bhortcomings)  is  already  highly  prized  by  the  peafaring  dass. 
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Balloon  Ascents.— In  the  Eeport  of  last  year  it  wad  stated 
that  Mr.  Glaisher  had  brought  his  balloon  experiments  to  a  close, 
but  on  looking  over  some  of  the  results  it  was  evident  that  the 
law  of  the  decrease  of  temperature  was  different  at  different  times  of 
the  day,  and  at  one  ascent,  made  at  about  sunset,  no  difference  of 
temperature  was  observed  for  2000  feet  from  the  earth.  This 
fact  suggested  the  probabilitj  that  after  sunset  the  temperature 
might  even  increase  with  increase  of  elevation,  at  least  within  the 
limit  of  height,  and  if  so,  such  facts  might  have  important  bearings, 
not  only  on  the  theory  of  heat,  but  also  on  the  theory  of  astrono- 
mical refraction.     Hence  arose  the  desire  of  nocturnal  ascents. 

To  ascend  at  night  it  was  necessary  to  have  the  means  of  read- 
ing the  several  instruments  with  facility,  and  this  at  last  he  was 
able  to  do  by  means  of  a  well-constructed  Davy  miner's  lamp. 
In  October  last,  and  again  in  December,  he  made  two  ascents, 
leaving  the  earth  one  hour  and  a  half  after  sunset,  and  the  results 
have  justified  the  amount  of  trouble.  In  the  first  ascent,  when 
the  sky  was  cloudless,  the  temperature  increased  vdth  increase  of 
elevation.  During  the  second  ascent,  when  the  sky  was  overcast, 
there  was  a  small  aecrease  of  temperature  as  the  height  increased. 
A  third  ascent  was  made  on  May  29,  leaving  the  earth  one  hour 
and  a  half  before  sunset,  descending  to  44*0  feet  above  the  sea- 
level,  but  within  100  feet  of  the  earth  at  the  time  of  sunset,  and 
then  making  a  second  ascent  and  descending  one  hour  and  a  half 
after  sunset.  In  the  first  of  these  ascents,  on  the  last  day,  the 
temperature  declined  from  5S°  to  29i°  at  6300  feet  high,  and  in 
the  second  it  also  declined ;  but  at  6300  feet  the  air  was  5°  warmer 
than  it  was  at  the  same  height  before  sunset.  The  results  derived 
from  these  nocturnal  observations  deserve  repetition  and  extension. 

Eaxsttaxx  IisiTESTiGATioKS. —  Mr.  Symons  has  steadily  per- 
severed in  his  original  purpose,  the  collection  of  all  obtainable 
records  of  the  rainfall  in  the  British  isles ;  the  result  being  that 
returns,  more  or  less  complete,  for  nearly  two  centuries  have  been 
obtained  at  a  few  places,  and  from  one  or  more  of  over  2000  dif- 
ferent places,  that  some  1400  gauges  are  now  regularly  observed 
every  morning,  and  that  there  are  observers  in  every  county  of 
England,  Wales,  Scotland,  and  Ireland,  excepting  the  Irish 
counties  of  Leitrim  and  Louth. 

A  copious  index  to  the  observations  already  collected  has  been 
compiled,  printed  at  the  expense  of  the  British  Association,  and 
extensively  circulated  by  Mr.  Symons,  with  an  urgent  request  for 
additions  and  corrections*.  Great  efforts  have  also  been  made  to 
gather  the  records  of  rainfall  kept  by  persons  now  dead,  and  which 
records  have  passed  into  other  hands — a  step  almost  invariably 
followed  by  their  destruction.  Many  have  been  rescued  from  this 
fate  by  Mr.  Symons,  many  still  lie  hidden  in  boxes  of  old  papers 
and  in  private  diaries ;  and  all  who  know  of  any  such  will  be  doing 

*  ThJB  index  is  accompanied  by  an  outline  sketch  of  the  progreee  of  rainfall 
inTostigations  from  a.d.  1677  to  1805. 
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good  service  by  Hunting  them  up  and  fayouring  Mr.  SjmonB  with 
either  the  originals  or  copies. 

The  date  to  which  each  measurement  of  rain  is  to  be  entered 
(and  which  therefore  inyolves  the  termination  of  the  rain  month) 
having  been  referred  to  the  observers  to  ascertain  the  general 
practice,  it  was  found  that  the  majority  were  in  favour  of  9  a.m. 
and  placing  the  amount  then  measured  against  the  day  preceding 
that  on  which  it  was  measured.  This  regulation  met  Mr.  Qlaisher's 
approval  and  has  also  received  the  support  of  the  Council  of  the 
Scottish  Meteorological  Society,  who  have  passed  a  minute  in- 
structing their  observers  to  adopt  it.  By  these  means  it  is  hoped 
that  very  shortly  the  practice  will  be  uniform  throughout  the 
United  kingdom. 

The  experiments  already  referred  to  in  the  *  Proceedings '  of 
this  Society  are  steadily  continued  and  it  is  hoped  before  very 
long  will  be  sufficiently  ample  to  justify  their  being  thoroughly 
discussed  with  the  double  object  of  ascertaining,  if  possible,  Ist, 
the  correction  due  to  every  variation  in  the  height  of  the  gauee 
above  the  groimd ;  2nd,  the  correction  due  to  every  variation  m 
the  size  of  the  gauge.  Some  remarks  having  been  made  as  to  the 
amount  of  rain  which,  after  passing  into  the  gauges,  escapes  again 
by  evaporation,  so  that  for  example  if  "76  in.  ofrain  falls,  -60  in. 
only  would  be  measured ;  experiments  have  been  commenced  to 
test  the  maximum  effect  in  black  gauges  without  any  inside  can 
or  bottle,  and  placed  in  the  full  rays  of  the  sun,  as  compared  with 
gauges  thoroughly  protected,  all  of  them  being  left  untouched 
save  once  a  month.  Experiments  are  also  in  progress  as  to  the 
amount  collected  by  funnels  of  different  materials — glass,  stone- 
ware, ebonite,  and  metal.  The  results,  it  is  hoped,  will  in  due 
course  be  laid  before  the  Society. 

The  examination  of  gauges  in  situ  has  been  steadily  proceeded 
with,  but  is  in  a  measure  prevented  by  the  necessity  ol  personal 
attendance  to  much  of  the  correspondence  incidental  to  so  large 
a  staff  of  observers  as  Mr.  Symons  has  now  established,  and  the 
general  correspondence  necessarily  involved. 

Weekly  Meteorological  Betums  from  larae  Towns,  —  In  the 
Beport  of  last  year  it  was  stated  that  daily  observations  were 
taken  at  Greenwich,  Liverpool,  Manchester,  Birmingham,  Leeds, 
and  Bristol,  and  that  the  weekly  results  deduced  by  Mr.  G-laisher 
were  forwarded  to  the  Eegistrar- General  in  London,  and  also  that 
a  copy  was  sent  to  the  Begistrar-General  of  Scotland,  for  insertion 
in  the  weekly  returns.  Since  then,  however,  Sheffield  and  New- 
castle-on-Tyne  have  been  added  to  the  list. 
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The  following  is  a  tabular  statement  of  the  present  strength  of 
the  Society: — 


« 

Fellows. 

Totals. 

Life. 

Ordinary. 

Honorary. 

1864,  June  16    

54 

286 

10 

800 

Since  £lected 

+  6 
-2 

53 

-  5 

-  6 
-16 

63 

0 

-  8 

-16 

Since  Compounded   ... 
Deceased    

Betired  

1866y  June  20   

57 

262 

10 

829 

The  Society  has  to  regret  the  death  of  seyeral  of  its  Fellows. 

The  deceased  Fellows  are — 

Charles  Biggs,  Esq.,  who  was  elected  into  the  Society  on 
JanoaiT  21, 1863. 

WiUiam  Corbett  Burder,  Esq.,  F.B.A.S.,  elected  NoTember  28, 
1862. 

John  Lee,  Esq.,  LL.D.,  F.B.S.,  F.B.A.S.,  who  was  one  of  the 
founders  of  this  Society. 

B.  C.  Vachell,  Esq.,  M.D.,  elected  November  16, 1859. 

William  Cobbett  Bubdeb  was  bom  at  Stroud,  Glloucester- 
shire,  October  30, 1822.  His  father  was  the  Bey.  John  Burder, 
M.A.,  who  survives  him,  and  his  grandfather  was  the  Bev.  George 
Burder,  the  author  of  *  Village  Sermons.'  After  serving  five 
years  of  apprenticeship  to  an  architect  in  Bristol,  he  left  that 
profession,  and,  removing  to  London,  studied  architectural 
engraving  imder  Mr.  J.  H.  Le  Keux.  His  success  in  this  pursuit 
is  shown  by  the  engagement  which  Mr.  Le  Keux  afterwards  made 
with  him  for  his  services,  as  well  as  by  the  published  portion  of 
an  unfinished  work  entitled  *  Architectural  Antiquities  of  Bristol,' 
the  illustrations  of  which  he  both  drew  and  engraved. 

Early  in  1852  disease  of  the  lungs,  of  which  there  were  slight 
indications  in  the  previous  summer,  manifested  itself  by  an  attack 
of  hsBmoptysis,  followed  by  other  serious  symptoms,  from  which  he 
gradually  rallied,  though  he  never  entirely  regained  his  previous 
health.  Under  these  circumstances  he  gave  up  engraving  as  too 
laborious  and  turned  his  attention  to  landscape-painting,  applying 
himself  with  all  his  natural  energy  to  the  theory  and  practice  of 
that  art. 

As  a  meteorologist  lie  was  widely  known  from  his  long 
connexion  with  Mr.  GHaisher's  corps  of  observers,  and  by  the 
notices  which  he  frequently  sent  to  the  '  Times '  on  matters  of 
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meteorological  interest.  He  also  published  a  few  years  since  a 
little  volume,  *  The  Meteorology  of  Clifton,'  containing  the  con- 
densed results  often  years'  observations  at  that  station.  A  severely 
accurate  and  conscientious  observer  himself,  he  instinctively  de- 
tected the  want  of  these  qualities  in  others,  and  was  always  dis- 
pleased when  he  found  that  a  scientific  statement  had  been  coloured 
to  serve  a  purpose,  or  a  phenomenon  recorded  with  a  show  of 
precision  beyond  what  the  circumstances  permitted.  At  the  root 
of  this  feeling  was  doubtless  the  intense  love  of  truth  which 
distinguished  him  through  life,  and  was  indeed  the  dominant 
principle  in  his  character.  To  the  same  cause  may  be  traced  the 
antipathy  which  he  entertained  to  the  whole  race  of  weather- 
prophets,  a  class  of  persons  whom  he  disliked  the  more,  as  they 
tended  to  bring  meteorology  itself  into  disrepute  amongst  the 
half-informed. 

In  the  observation  of  occasional  phenomena,  such  as  thunder- 
storms, snow-storms,  and  gales,  he  liad  taken  from  boyhood  an 
enthusiastic  interest,  and  several  years  ago,  before  the  organization 
of  the  present  telegraphic  system,  he  prepared  and  submitted  to 
the  late  Admiral  FitzEoy  a  carefully  considered  scheme  for  the 
simultaneous  observation  of  gales,  with  a  view  to  tracing  out  their 
courses  and  laws. 

In  astronomy  Mr.  Burder  found  a  source  of  genuine  pleasure, 
and  was  ingenious  in  the  construction  of  instruments.  He  devised 
a  portable  equatorial,  of  which  he  published  an  account  in  *  Be- 
creative  Science,'  and  he  also  constructed  a  clock,  the  accurate 
performance  of  which  was  very  satisfactory. 

For  the  last  two  years  of  his  life  increasing  weakness  confined 
him  almost  entirely  to  his  room,  and  during  this  period  his 
mechanical  ingenuity  showed  itself  in  a  great  variety  of  contrivances 
adapted  to  meet  his  special  wants.  One  of  these  was  a  mirror  so 
placed  as  to  reflect  into  his  room  the  image  of  a  vane  erected  on 
the  roof  of  the  house.  Another  was  a  ventilating  apparatus,  con- 
structed so  as  to  convey  a  constant  supply  of  fresh  external  air, 
brought  up  to  the  temperature  of  the  apartment  by  passing 
through  a  certain  length  of  tube,  and  discharged  at  a  point 
vertically  over  his  face  as  he  lay  in  bed.  His  condition  of  chest 
rendering  him  acutely  sensitive  both  to  cold  and  to  impurity  of 
air,  he  set  great  value  on  this  invention,  and  was  led  into  an  ex- 
tensive correspondence  with  persons  whose  attention  had  been 
attracted  bjr  his  description  of  it  in  the  *  Times.' 

The  deprivations  and  sufferings  which,  in  spite  of  all  his  dever 
devices,  were  inseparable  from  a  lingering  illness  were  borne  not 
merely  with  resignation,  but  with  a  spirit  of  contentment  and 
cheerfulness  which  won  the  admiration  of  all  who  knew  him,  and 
doubtless  contributed  verjr  much  to  prolong  his  life. 

A  rather  sudden  accession  of  unfavourable  symptoms  occurred 
about  six  weeks  before  his  death,  and  from  this  time  no  prospect 
remained  of  anything  beyond  a  temporary  rally.  Yet  even  now 
he  retained  an  interest  m  his  former  pursuits,  and  his  love  of 
nature  never  failed  him.     One  evening,  during  this  time,  being 
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told  of  a  beautiful  sunset,  he  requested  a  mirror  to  be  placed  so 
aa  to  reflect  it,  and  by  this  means  was  enabled  to  see  it  as  he  laj 
in  bed.  His  sufferings  were  at  intervals  severe,  but  his  mental 
faculties  remained  unclouded,  and  his  last  moments  were  eminently 
tranquil  and  happy.  He  died  on  the  16th  of  October,  1865,  at 
the  age  of  43,  devotedly  beloved  by  those  who  stood  nearest  to 
him,  and  sincerely  lamented  by  a  wide  circle  of  friends. 

Some  features  of  Mr.  Burder's  character  have  been  already 
touched  upon.  The  promptness  and  energy  with  which  he  set 
about  his  various  undertakings  were  remarkable ;  not  less  the 
perseverance  with  which  he  carried  on  labours  requiring  prolonged 
and  steady  application.  The  unbroken  series  of  observations 
which,  from  the  beginning  of  the  year  1853,  he  supplied  for  the 
use  of  the  Begistrar-Gkneral  may  be  taken  as  a  proof  of  this.  He 
was  not  without  confidence  in  his  own  judgment  in  matters 
which  he  had  studied  deeply,  but  with  this  was  associated  a 
humble  respect  for  the  opinions  of  those  whose  attainments  in 
any  department  of  knowledge  gave  them  a  title  to  deference. 
Sociable  without  frivolity,  and  well  informed  without  a  trace  of 
pedantry,  of  a  cheerful  disposition,  a  ready  humour  and  trans- 
parent honesty  of  purpose,  he  was  a  genial  companion  as  he  was 
a  sincere  and  trusty  friend^  and  bis  memory  will  long  be  cherished 
with  the  affection  which  such  qualities  command. 

Dr.  LvE  was  one  of  the  founders  of  this  Society  in  1850,  and 
filled  the  offices  of  Treasurer,  Member  of  Council,  Vice-President, 
and  President  successively. 

He  was  the  eldest  son  of  the  late  John  Fiott,  Esq.,  merchant  of 
London,  a  descendant  of  the  old  Burgundian  house,  Eiott  of  Dijon, 
by  Harriott,  daughter  of  William  fee,  Esq.,  of  Totteridge  Park, 
Herts,  and  grand-daughter  of  Sir  William  Lee,  who  was  Lord 
Chief  Justice  of  England  in  1754. 

He  was  bom  on  the  28th  of  April,  1783,  and  educated  at  St. 
John's  College,  Cambridge,  where  he  was  fifth  wrangler  in  1806, 
and  took  his  degree  of  LL.D.  in  1816.  He  was  duly  elected 
Fellow  and  Travelling  Bachelor  of  his  college,  in  which  capacity 
he  travelled  extensively  in  the  east  and  on  the  continent,  where 
he  succeeded  in  amassmg  a  very  valuable  collection  of  antiquities, 
which  it  was  always  the  study  of  his  after  life  to  increase,  as  the 
collections  at  Haortwell  will  bear  testimony.  He  assumed  the 
name  of  Lee  in  lieu  of  his  patronymic  by  royal  licence  in  1815,  in 
compliance  with  the  will  of  his  maternal  uncle  William  Lee  Antonie, 
of  Colworth  House,  Bedfordshire,  devisee  of  Sir  Gheorge  Lee,  Bart. 
On  the  death  of  Sir  George  Lee  without  issue  in  1827  the  whole 
of  the  family  property  devolved  upon  the  subject  of  this  memoir. 

Dr.  Lee  afterwards  became  a  Member  of  Doctors'  Commons, 
and  filled  the  offices  of  Treasurer  and  Librarian  to  the  College ; 
but  he  never  entered  actively  into  the  practice  of  his  profession. 
In  1864  he  was  made  a  Q.C.  by  Lord  Chancellor  Westbury,  an 
honour  which  it  is  said  afforded  him  great  satisfaction.  He  was 
one  of  the  oldest  Magistrates  in  the  couniy  of  BuckS;  having  been 
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appointed  on  the  commission  of  tlie  peace  in  1819,  and  bis  name 
stood  first  on  the  roll  of  High  Sheriff  for  1867.  He  was  Lord  of 
the  Manors  of  Hartwell,  Stone,  and  Bishopstone,  and  patiron  of 
two  liyings. 

Dr.  Lee  was  a  Pellow  of  the  Eoyal  Society,  and  was  also  a 
Fellow  and  for  two  years  the  President  of  the  Koyal  Astronomical 
Society.  He  was  also  a  Member  of  the  Geological,  the  G-eo- 
graphical,  the  British  ArchsBological,  the  Syro-Egyptian,  the 
Asiatic,  the  Chronological,  the  Numismatic,  and]  other  learned 
Societies.  It  will  be  remembered  that  when  the  Members  of  the 
ArchflDological  Association,  the  Lincoln  Diocesan  Architectural 
Society,  and  the  Northamptonshire  Architectural  Society  met  on 
Bosworth  Field  in  1862,  Dr.  Lee  was  chairman  of  that  Congress. 
Among  his  services  to  science  not  the  least  is  the  erection  at 
Hartwell  of  one  of  the  best  private  observatories  in  the  kingdom^ 
where  for  a  series  of  years  competent  observers  have,  at  Dr. 
Lee*s  cost,  been  engaged  in  astronomical  and  meteorological 
observations.  The  livings  of  Hartwell  and  Stone  were  placed  some 
years  ago  by  Dr.  Lee  at  the  disposal  of  the  Astronomical  Society. 

Dr.  Lee's  benevolence  as  a  landlord  and  a  master  are  well 
known  in  the  county  of  Bucks,  and  his  munificent  donation  of 
1000  guineas  to  the  Bucks  County  Infirmary,  which  was  opened 
mainly  through  his  exertion  in  1833,  will  long  be  remembered. 

The  late  doctor,  besides  being  descended  from  the  famous  Chief 
Justice  Lee,  was  not  a  little  proud  of  claiming  descent  also  from 
Hampden,  whose  figure  with  tnose  of  Harcourt  and  Lee  are  in  the 
windows  of  the  Chapel  erected  at  Hartwell  by  Sir  William  Lee  in 
1766.  Hartwell  wm  the  retreat  of  Louis  XVIIL,  1807-14,  and 
has  been  in  the  possession  of  the  Lees  since  1617. 

He  died  at  Hartwell  House  on  the  25th  of  February,  1866,  in 
the  8drd  year  of  his  age. 

The  following  Papers  have  been  read  at  the  Ordinary  Meetings 
during  the  Session  1865-66  :— 

1.  ''On  extended  Series  of  Meteorological   Observations  in 

Eussia."  By  Lieut.  BikatcheflT,  I.K.N.  Translated  from 
the  Beport  of  the  Director  of  the  Hydrographical  Depart- 
ment of  Bussia. 

2.  **  On  the  First  Publication  of  the  Eesults  of  the  extended 

series,  of  Meteorological  Observations  in  Bussia."     By 

Lieut.  Bikatcheff,  I.B.N. 
8.  "  Temperature  at  Greenwich  and  at  Newport."     By  John  C. 

Bloxam,  Esq.,  M.E.C.S.,  F.M.S. 
4.  "  Translation  or  some  Eemarks  by  Professor  "Wolf  on  Professor 

Lament's  Paper  on  the  Ten-year  Period  of  the  Magnetic 

Variation  and  of  the  Solar  Spots."     By  W.  T.  Lynn,  Esq., 

B.A. 
6.  ^*  Description  of  a  New  Anemometer  for  Self-registering  the 

Pressure,  Velocity,  and  Direction  of  the  Wind."     By  C. 

O.  F.  Oator,  Esq.,  M.A.,  F.M.S. 
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6.  **  The  NoYembep  Showers  of  Meteors  in  1866."    By  James 

Glftisher,  Esq.,  P.R.S.,  Secretary. 

7.  "  Heights  and  Velocities  of  the  Novembep  Meteors,  1865. — 

Meteors  simnltaneouslj  observed  at  Greenwich  Obseryatory 
and  at  Hawkhurst."     By  A.  S.  Herschel,  Esq.,  B.A. 

8.  "The  November  Shower  of  Meteors."     By  C.  Q-.  Frideauz, 

Esq.,  F.E.A.S. 

9.  "  On  the  Daily  Weather  Diagram  for  1865,  and  the  Com- 

parisons  of  the  Curves  of  each  of  the  Elements  delineated 
thereon  with  each  other,  and  with  the  Weekly  Imperial 
Average  Prices  of  Wheat  and  with  the  Mortidity.*'  By 
C.  oTe.  Cator,  Esq.,  M.A.,  F.M.S. 

10.  "  On  the  Progress  of  EainfiEJl  Investigations,  and  on  Pluctua- 

tion  in  the  Atimial  Fall  of  Bain."  By  O.  J.  Symons,  Esq., 
P.M.S. 

11.  "  Besearches  on  the  Distribution  oi  Temperature  on  the  sur- 

face of  Switzerland  during  the  Winter  1863-64."  By 
Professor  E.  Plantamour.  Translated  from  the  Paper 
read  before  la  Soci^te  Helv^tique  des  Sciences  NatureUes 
at  its  Meeting  in  Zurich,  August  23,  1864.  By  James 
Glaisher,  Esq.,  P.E.S.,  Secretary. 

12.  "Analysis  of  the  Winds.''   ByJohnC.Bloxam,Esq.,M.E.C.S., 

E.M.S. 

13.  "  On  Eain-G^uges."    By  R.  Strachan,  Esq.,  E.M.S. 

14.  "  On  the  Barometrical  P^sure,  Temperature,  and  Bainfall  of 

Birmingham,  from  observations  taken  from  1853  to  1864." 
By  David  Smith,  Esq.,  F.R.A.S.,  F.M.S. 

15.  ^'Eesults  of  Meteorological  Observations  taken  at  Mentone 

(Western  Bay),  South  of  France,  during  the  winters  1863- 
64, 1864-65, 1865-66."     By  D.  A.  Freeman,  Esq.,  F.M.S. 

16.  "  On  the  Climate  of  the  colony  of  Natal."    By  Dr.  Mann, 

F.B.A.S.,  F.M.S. 

17.  ^  On  the  best  means  of  measuring  Terrestrial  Badiation." 

By  Fenwick  W.  Stow,  Esq.,  M.A.,  F.M.S; 

18.  "  On  the  Prevalence  of  Bain  in  the  North  Atlantic,  South 

Atlantic,  and  a  part  of  the  North  Pacific  Oceans."  By 
Frederick  Gaster,  Esq.,  F.M.S. 

The  Beport  having  been  read,  the  following  Besolutions  were 
carried  unanimously : — 

Proposed  by  E.  W.  Brayley,  Esq.,  F.E.S.,  F.G.S. 
Seconded  by  F.  W.  Doggett,  Esq. 
That  the  Beport,  which  has  just  been  read,  be  received  and 
adopted;  and  that  it  be  printed  and  circulated  among  the 
Fellows  of  the  Society. 

Proposed  by  W.  Camps,  Esq.,  M.D.,  FiS.S. 
Seconded  by  L.  P.  Casella,  Esq.,  F.E.A.S.,  F.E.G.S. 
That  the  cordial  and  best  thanks  of  the  Meteorological 
Societ;^  be  communicated  to  the  Council  of  the  Institution 
of  Civil  Engineers  for  having  granted  the  Society  free  per- 
mission to  hold  their  Meetings  in  the  rooms  of  tne  Institu- 
tion during  the  Session  that  has  just  ended. 
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The  President  appointed  W.  Camps,  Esq.,  M.D.,  and  W.  Hering, 
Esq.,  M.D.,  as  Scrutineers;  a  ballot  was  then  taken,  and  the 
following  list  of  Members,  prepared  and  proposed  by  the  retiring 
Council,  was  received  and  adopted  as  Council  and  Officers  for  the 
eighteenth  Session,  1866-67  :— 


THE  OFFICERS  AND  COUNCIL 

OF 

THE  METEOEOLOGICAL  SOCIETY, 
Elected  20th  of  Jum:,  1866. 

Prosidentt 
C.  Bbookb,  Esq.,  M.A.,  F.R.S.,  && 

Yioe-Fiendenta. 

N.  Beabdmork,  Esq.,  C.E.,  F.R.A.S. 

W.  P.  Pymond,  Esq. 

T.  Sopwrra,  Esq.,  M.A.,  F.R.S. 

C.  V.  Walkeb,  Esq.,  F.R.S.,  F.R.A.S. 

Treasurer. 
Henby  Peeioal,  Esq.,  F.R.A.S.,  57  Warrm  Streei,  FUxroy  Square^  W. 

Tmstees. 

Antonio  Brady,  Esq.,  F.G.S. 
S.  W.  Silver,  Esq. 

Secretaries. 
J.  Glaisher,  Esq.,  F.R.S.,  F.R.A.S.,  DaHnwuthIiace,Blaekheath^^J^ 
J.  W.  Tripe,  Esq.,  M.D.,  7  King's  Place,  Commercial  JRoad,  K 

Foreign  Secretairy. 
LiBTJT.-CoL.  Alex.  Strange,  F.R.S.,  F.R.A.S.,41  Bromptm  Crescent, 

Council. 
J.  C.  Bloxam,  Esq.,  M.R.C.S. 

E.  W.  Brayley,  Esq.,  F.R.S.,  F.G.S. 
A.  Brewin,  Esq.,  F.R.A.S. 

Sir  0.  Bright,  M.P.,  F.RA.S. 
C.  O.  F.  Cator,  Esq.,  M.A. 
A.  J.  CuMiNO,  Esq.,  A.K.C. 

F.  W.  DoGGETT,  Esq. 
H.  S.  Eaton,  Esq.,  M.A. 

G.  H.  SiHHONDs,  Esq. 
G.  J.  Symons,  Esq. 

G.  V.  Vernon,  Esq.,  F.RA.S. 
S.  C,  Whitbread,  Esq.,  F.R.S. 
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The  following  Besolution  was  then  put  to  the  Meeting  and 
carried  unanimously : — 

Proposed  by  W.  Hering,  Bsq^M.D. 
Seconded  by  B.  W.  Brayley,  Esq.,  F.E.S.,  P.Q.S. 
That  the  thai^s  of  the  Society  be  given  to  the  Officers  for 
their  services  during  the  Session  that  has  now  closed. 


NOTICE. 

SsBSiOK  1866-67. 

The  Meetings  will  be  held  on  the  Third  Wednesday  in  the  months, 

at  25  Obiat  Gxobob  Stbext,  WxsTHmsTBB,  S.W., 

by  the  kind  permission  of 

Thb  Council  of  thb  Inshtution  of  Civil  Engimbebs. 

Obdikabt  Mbbtikos  at  8  p.m. 


1867.  March    20 

„     April 17 

„     June  19 


1866.  November 21 

1867.  January 16 

„     February   20 

The  Annual  General  Meeting  will  be  held  after  ihe  Ordinary 
Meeting  on  June  19. 

GouiroiL  Mbetikos. 


1866.  October 17 

„     November 21 

1867.  January 16 

February   20 


n 


1867.  March    20 

„     April 17 

,,     June  19 


EBBATA. 

•Frooeedmgs,'No.25. 

Page  169,  heading  of  letter,  far  Sheatley  rtad  Streatl^. 
„    169,  bottom  of  letter,  for  John  Slaten  read  John  Slatter. 
„    170,  let  line,  for  Bey.  J.  Slaten  read  Bey.  J.  31atter. 
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Account  of  the  Treasurer  for  ihe  year  1865. 

Eeeeipts. 
1805.  £  8.   d,    £  K    d. 

Jan.      1.  To  Balance  of  last  year 73    6  10 

Do.       of  Charter  Fund  92  11    6 

Apr.    19.  Four  Subeoriptioius  to  Charter  Fund  3  11    0 

96    2    6 

Aug.   29.  One  do.  do.  6    0    0 

101    2    e 


April  19.  Dividend  on  ^£800  New  3  per  Cents 11  14    0 

Oct.    24.      Do.  do.  do 11  16    0 

23  10    0 


April  13.  Composition  of  Bight  Hon.  E.  P.  Bouyerie 10    0    0 


Deo.    31.  Suhscriptions  for  1864 6    0    0 

Do.  1866 197    3    0 

Do.  1866 4    0    0 

207    3    0 

Sales  of  Proceedings,  &o 8  14    6 

Dec.   31.  TotalEBCBiPTs 249    7    6 

£423  16  10 


1866. 
Jan.      1.  To  Balance  in  hand  (including  Charter  Fund) £16119    4 


CHARTER  FUND. 

Seceipts, 
1866.  £  ik   d.    £  9.   d. 

Jan.      1.  To  Balance  of  Charter  Fund  101    2    6 

Jan.    31.  Twenty  Subscriptions  Charter  Fund 66  16    0 

Feb.    28.  Six  do.  do 7    4    0 

72  19    0 

£174    1    6 


1866. 
Feb.    ^.  To  Balance  of  Charter  Fund  £38    8    6 


HENBY  PEBiaAL,  Jim.,  Treasurer. 
JOHN  BBOWNINa,  Attditor. 
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Aoeount  ofihe  Treasurer  for  th$  year  1865. 


EofpeTidUure, 

1865.  £  9,  d.    £.   8.  d. 

Jan.    15.  By  Prooeedings,  No.  16 28  15  0 

Fbb.    16.       Do.               No.  17 24  18  0 

Mat.   16.        Do.                No.  18 14    0  2 

April  19.        Do.                No.  19 17    3  10 

June  21.        Do.                No.  20 34    7  4 

Not,   15.       Do.                No.  21 38    0  6 

157    4  10 

Dec    31.  Bcgutnr-Oenena'a  Beports  7    6    6 

Printinff    164  11    4 

Stationery £6  19a.  Qd.\      ^A    a    a 

Postage  Stamp.   ^68    7B.2d.J     ^^    »    » 

Secretery's  Petty  Expensee 5    4    0 

librarian's  do.  2    8    3 

21  18  11 

Attendance,  and  Befreshments  after  Meetings       9    9    9 
Cavendish  Society's  Publications,  presented  to 

Ciyil  Engineers' Institution 10    8    0 

19  17    9 

Editor  of  the  Proceedings  52  10    0 

Ck>mmisBion  on  Subscriptions    10    7    0 

62  17    0 

Total  Patmbhts   269    5    0 

Book-Case 2  12    6 

Bahmce  of  Charter  Fund    101    2    6 

Do.    in  hand  50  16  10 

151  19    4 

je423  16  10 


CBABTEB  FUND. 

Mcpendifure. 
1866.  £  $.   d.    £  8,   d. 

Jan.    28.  By  Expenses  of  obtaini^  Charter 123  15    6 

Eab.    21.  Printing  on  account  of  Charter 1117    6 

135  13    0 

Feb.   28.  Balance  38    8    6 

;£174    1    6 
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Treasurer's  Account  for  the  first  half  of  the  year  1866. 

Beceipts. 
1866.  £  s.   d.       £  $.   d. 

Jan.    1.  ToBalanoeoflartTOf 50  16  10 

Bo.         Charter  Fund 38    8    6 

Balavob 89    6    4 

£    $,   d, 
June  90.  SabBcriptioiis  for  1865 9    0    0 

Do.  for  1866 73    4    0 

182    4    0 

Life  Subecription  of — 

Jan.    2.  Lieat.E.H.yeme7,B.N....  10    0    0 
Apr.   3.  T.  H.  Morgan,  Esq 10    0    0 

20    0    0 

Subscriptions 202    4    0 

Apr.  18.  Dividend  on  ;£800  New  3  per  Cents...  11  16  0 
JuneSO.  Sale  of  Proceedings,  &c 9    7  10 

2b<aZ  Receipts 223    7  10 


£312  13    2 


1866. 
June30.  To  Balance  (including  Charter  Fund) ;£180  13  10 

H.  PERIGAL,  JuK.,  Treamrer, 

JOHN  BROWNING,  Auditor. 
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Treasurer's  Aceowntfor  the  first  half  of  the  year  1866. 

Expenditure, 

1866.  £    s,  d,      £    8.   d. 

Jan.  16.  By  ProoeedingB,  No.  22 17  11  0 

Feb.  21.  Do.  No.  23 22    2  6 

lCw.21.  Do.  No.  24 21     1  6 

Apr.  la  Do.  No.  26 16  16  9 

pROCXBDiivos,  four  Nos. 77  10    9 

June  90.  Baristrar-Qenenl'B    Reports,    twol        330 

Pbihtiko 80  13    9 

Stationery 6  10    6 

Postage  SUmpe  7    7    7 

Seoretwy  and  Editor's  Petty  EipenMB  3    6    6 

ExPBHSBfl 16    3    7 

Assistant  to  Editor  of  Proceedings    ...  26    0    0 

CoUeotor's  Conunission  9    2    0 

Salibiis  35    2    0 

2Wa/PATi«iiT8  131  19    4 

Surplus  of  last  year ' ^....    60  16  10 

Do.    finfc  half  of  this  year 91    8    6 

Tbg^ther  142    6    4 

Surplus  of  Charter  Fond   38    8    6 

Balavob 180  13  10 

£312  13    2 


TOL.  in. 
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The  Novemher  Meteoric  1866. 
To  the  Editor. 

Sib, — ^As  the  attention  of  astronomers  to  the  ^  Ghreat  November 
Shower  **  is  aroused  bjr  a  prediction  of  Professor  Newton,  that  the 
November  meteors  will  return  in  the  present  year,  and  as  the 
prediction  is  advanced  upon  ^^rounds  so  purely  astronomical  that 
it  is  not  in  the  least  degree  likely  that  it  will  be  contradicted  by 
the  event,  I  scarcely  need  to  apologize  to  vour  readers,  if  vou 
accord  me  valuable  space  in  your  Journal,  for  offering  for  their 
consideration  a  short  plan  of  the  chief  points  of  interest  to  ob- 
serve, or  upon  which  the  attention  of  observers  may  be  most  pro- 
fitably bestowed  in  the  "  Qreat  November  Shower. '• 

The  main  body  of  the  meteors  is  expected  to  visit  the  western 
shores  of  the  Atlantic  Ocean  towards  sunrise  on  the  morning  of 
the  14th  of  November.  In  the  absence  of  the  moon  darkness 
may  be  expected  to  add  a  distinctive  character  to  the  display, 
both  in  the  number  and  brilliancy  of  the  meteors,  and  in  the  pe- 
culiar features  of  leaving  streaks,  &c.,  which  render  them  unique. 
Should  it,  however,  take  place  a  few  hours  earlier  than  the  pre- 
dicted time,  the  maximum,  instead  of  being  visible  in  America, 
will  be  visible  in  Europe.  It  may  be  noticed  that  for  two  years 
past,  the  18th  and  not  the  14th  of  November  has  been  the  prin- 
cipal date  of  the  occurrence.  A  strict  watch  for  the  maximum 
intensity  of  the  shower  is  accordingly  recommended  to  be  kept 
in  England  on  both  of  the  mornings  of  the  18th  and  14th  of 
November,  by  counting  the  meteors  continuously,  or  at  intervals, 
on  each  morning  from  midnight  until  sunrise.  Several  observers 
might  combine  together,  dividing  the  points  of  the  compass 
equally  between  them,  one  person  registering  for  all,  so  that  the 
possibility  of  counting  a  meteor  twice  would  be  avoided.  The 
number  of  observers  should  be  noted,  and  the  amount  of  cloud,  or 
clear  sky ;  and  it  will  be  distinctly  understood  that  the  November 
meteors  are  never  seen  before  midnight,  and  that  they  are  only 
visible  from  midnight  until  day-break*. 

The  planet  Venus,  seen  in  the  evening  near  its  greatest  bright- 
ness, is  a  suitable  object  for  comparison  with  the  bright  meteors. 
Smaller  meteors  may  be  compared  with  the  magnitudes  of  the 
fixed  stars,  and  larger  meteors  with  the  diameter  of  the  moon. 

The  duration  of  a  meteor's  flight,  or  of  its  streak,  may  be  noted 
very  nearly  to  the  sixth  part  of  a  second,  by  repeating  letters  of 
the  alphabet  immediately  after  the  disappearance  of  the  meteor. 
In  the  case  of  the  most  enduring  streaks,  it  is  important  to  observe 
through  the  prisms  of  a  direct-vision  spectroscope,  if  the  yellow 
line  of  burning  sodium,  or  if  the  light  of  any  other  substance  in 
combustion,  as  the  alkaline  earths,  is  very  brilliant  in  the  spectrum 
of  the  streak. 

*  The  oonstellation  Leo  will  not  appear  above  the  horizon  till  after  l\^  p.m. 
on  the  12th ;  and  Begulus,  the  brightest  star  in  the  constellation,  will  be  on  the 
meridian  on  the  morning  of  the  13th,  at  about  ^^  25". 
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Jhirmg  the  hour  from  1  to  2  o'clock  on  each  monunffy  a  stricter 
watch  is  recommended  to  be  kept,  with  the  view  of  obtaining  as 
many  simultaneous  observations  of  meteors  as  possible  at  distant 
places.  The  following  particulars  of  everj  meteor  seen  should  then 
be  recorded ;  viz.  the  mstant  of  appearance  to  the  nearest  second, 
of  Ghreenwich  time ;  the  brightness,  colour,  and  duration  of  the 
meteor,  of  its  streak ;  and  its  direction,  as  from  one  star,  or  from 
one  part  of  one  constellation  to  another,  or  the  place  of  its  first 
appearance,  and  of  the  point  of  its  disappearance  dj  an  altazimuth 
instrument,  or  otherwise.  Any  peculiarity  of  its  appearance,  as 
if  it  changes  its  light  or  colour,  or  if  it  bursts,  shoula  be  recorded. 
More  observations  will  also  be  made  in  the  intervals  from  1  to  2 
o'clock  if  the  labour  is  divided  with  an  assistant,  who  would  re- 
gister the  time  (by  a  good  seconds  watch),  and  the  other  particu- 
lars of  the  observations  in  writing. 

For  some  minutes  after  the  bursting  of  verv  large  meteors  any 
noise  should  be  attentively  listened  for,  notmg  the  intervening 
time.     Auroras  and  distant  lightning  should  also  be  looked  for. 

The  paths  of  the  meteors  prolonged  backwards  cross  each  other 
at  a  point  about  the  centre  of  the  '^  sickle  "  in  the  constellation 
LeOy  n*om  which  point  the  meteors  accordingly  appear  to  emanate. 
To  fix  the  exact  position  of  the  point,  and  to  map  as  many  of  the 
meteors  as  possible  during  the  hour  on  each  morning  from  one  to 
two  o'clock,  the  Luminous  Meteor  Committee's  Star-maps  are 
distributed  to  experienced  observers,  who  have  already  availed 
themselves  to  useful  purpose  of  their  skill  in  this  kind  of  obser- 
vations. 

By  means  of  the  maps,  and  by  attending  to  these  directions,  the 
meteoric  shower,  it  is  expected,  will  be  so  well  observed  in  England, 
as  to  afford  useful  materials  for  discussion,  and  for  comparison 
with  materials  obtained  in  other  places. 
I  am.  Sir, 

Your  obedient  Servant, 

A.  S.  Hbbschxl. 

CoUingwood,  Hawkhunt, 
October  9ih,  1866. 

Note. — At  various  periods  in  the  middle  ages  great  displavs  of 
meteors,  commonly  called  fire-balls  or  shootmg-stars,  have  been 
observed  shortly  before  the  middle  of  November.  On  Tuesday 
morning,  November  12th,  1799,  for  several  hours  therd  was  a  very 
remarkable  display  seen  by  Humboldt  at  Cumana,  in  South 
America;  the  same  was  seen  at  St.  Pemando  d'Apura,  800  miles 
S.W.  of  Cumana ;  at  Mario,  more  than  200  miles  further  in  the 
same  direction ;  and  near  the  equator,  700  miles  south  of  Cumana, 
this  display  was  very  fine ;  there  were  thousands  of  luminous 
meteors  seen  during  a  space  of  four  hours. 

In  England,  clouds  and  rain  were  generally  prevalent,  yet  in 
some  localities  many  meteors  were  observed. 

On  the  morning  of  November  13,  1832,  meteors  were  seen  in 
unusual  numbers  throughout  Europe ;  on  the  morning  of  June  13, 
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lS3d»  a  more  remarkable  abower  waa  seen  firom  pbues  sitiiated 
I  between  Cuba  and  Gkeenland ;  the  displaj  began  after  midnight. 

The  morning  was  eLoodj  in  England. 
I  On  the  mominff  of  l^oreml^  13, 1865^  a  yery  large  number 

of  meteora  were  (menred  at  the  Eojal  Observatory,  G-reenwich 
(see  the  '  Proceedings '  for  1866,  Jan.  17). 

Mr.  Newton,  discussing  the  recorded  star<«hower  between  the 
years  902  and  1833,  deduces  83|  years  for  the  length  of  one 
Greiey  and  obseryes,  that  during  a  period  of  two  or  three  years,  at 
the  end  of  each  cycle  we  may  expect  a  shower.  The  periodicity 
thus  indicated  has  been  found  to  apply  to  meteor-displays  at  other 
parts  of  the  year.  The  Noyember  shower,  however,  has  retained 
its  superiority,  and  the  display  this  year  is  expected  to  exceed 
tiiat  of  last  year,  and  to  eqiuJ.  the  displays  of  1799  and  1833.— 
EniTOB. 
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BDITBD  BY 

JAMES  GLAISHEK,  Esq.,  RR.S.,  Sbcretaby. 

Voiu  ni.  1866,  NOVEMBEE  21.  [No.  27. 

C.  BEOOKE,  Esq.,  M.A.,  P.E.S.,  President,  in  the  Chair. 

Henry  Samuel  Tabor,  Esq.,  16  Lansdowne  Eoad,  Netting  Hill ; 
Dr.  Barker,  U  Eaton  Place,  Brighton,  Sussex ; 

were  balloted  for  and^dulj  elected  Fellows  of  the  Society. 

The  names  of  Four  Candidates  for  admission  into  the  Society 
were  read. 


CXXY.  Qmparisan  of  Standard  Barometers  at  different  Observa^ 
iories  in  JEwrope,    By  Lieut.  EiKATCHBrp,  I.E.N. 

AfTEB  a  residence  of  several  months  in  England,  making  myself 
acquainted  with  the  several  magnetical  and  meteorological  instru- 
ments and  their  general  use,  and  with  the  method  of  treating  ob- 
servations in  that  country*,  I  proposed  visiting  some  other  prin- 

*  The  greater  part  of  tills  time  was  spent  at  Q-reenwich  Observatory ;  and  I 
have  no  words  to  express  how  thankful  I  am  to  the  Astronomer  Boyal  and  to 
James  Glaisher,  Esq.,  F.B.S.  &o.,  the  Director  of  the  Magnetical  and  Meteoro- 
logical Department  of  the  Boyal  Obserratoiy,  for  their  kindness,  hospitality, 
and  assistance  in  giving  me  all  the  information  I  needed,  as  well  as  facilities  for 
visiting  other  observatories. 

yoii.  in.  U 
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cipal  obserratories  in  Europe.  I  spoke  about  my  plan  to  my 
friend  James  Glaisher,  Esq.,  F.B.S.  Ac,  who  suggested  that  I 
should  take  with  me  my  standard  barometer  and  a  thermometer, 
and,  having  compared  those  instruments  with  the  standards  of 
G^reenwich  Observatory,  compare  them  also  with  the  standards 
of  all  the  observatories  I  should  visit,  then  return  to  Green- 
wich to  see  if  mj  instruments  had  changed  or  not ;  and  this  I 
have  done. 

Mj  barometer  is  of  the  construction  which  is  recommended 
by  the  Meteorological  Society  of  England.  It  has  a  fixed  brasa 
scale,  the  lower  end  of  which  is  terminated  by  an  ivory  cone,  to 
which  the  level  of  the  mercury  (which  is  in  a  cistern  of  glass)  can 
be  adjusted  by  means  of  a  screw  at  the  bottom  of  the  cistern. 
The  divisions  on  the  scale  are  made  in  English  inches  to  0*05  inch. 
By  means  of  a  vernier,  the  readings  can  be  taken  to  0*002  inch, 
and  with  a  little  experience  they  are  easily  taken  to  0001  inch. 

The  barometer  was  prepared  with  all  care  by  Mr.  Browning 
(111  Minories),  and  is  numbered  44.  Mr.  Glaisher  had  the  kind- 
ness to  carefully  examine  the  barometer  before  I  received  it  from 
Mr.  Browning.  He  tested  the  divisions  on  the  scale  indepen- 
dently of  comparison ;  and  when  the  comparisons  were  made,  they 
confirmed  the  correctness  of  the  scale — ^the  index-error  nearly 
compensating  the  effect  of  capillarity,  which  is  about  0*006  inch, 
the  inner  diameter  of  the  tube  being  about  0*42  inch,  and  the  meiv 
cury  having  been  boiled  in  it.  During  the  comparison  of  my 
barometer  with  the  standards  of  different  observatories,  I  had  oc- 
casion to  notice  the  exactness  of  the  th^mometer  attached  to  my 
barometer* ;  and  at  Upsala  I  tested  it  with  Dr.  Eubinson,  in  com- 
parison with  a  thermometer  (No.  8)  of  which  the  index-error  was 
well  known :  this  thermometer  was  suspended  close  to  my  baro- 
meter ;  and  ftam  about  forty  readings  taken  during  three  days,  at 
different  hours  of  the  day,  I  found  that  both  thermometers  (after 
applying  the  corrections  for  index-error  to  No.  8)  read  alike,  to 
the  first  decimal  place  of  Fahrenheit's  scale. 

Before  leaving  England  I  suspended  my  barometer  in  the  room 
in  which  the  standard  barometer  of  Greenwich  Observatory  is 
placed.  This  barometer  was  made  by  Newman,  about  1840.  The 
scale  is  of  brass,  and  is  affixed  to  a  brass  rod  sliding  in  the  sup- 
port and  terminated  in  its  lower  part  by  an  ivory  cone :  the  rod 

*  Thi»  onlj  place  where  I  found  a  considerable  difference  between  the  reedings 
of  the  attached  thermometer  of  my  barometer,  and  the  atteobed  thermoiiMker  of 
another  barometer,  was  at  the  Paris  obeervatory. 
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?rith  tlie  scale  can  be  raised  or  lowered  by  means  of  a  slow-motion 
screw ;  and  bj  this  motion  the  point  of  the  cone,  which  is  the  zero 
of  the  scale,  can  be  adjusted  to  touch  the  surface  of  the  mercury 
in  the  cistern.  The  vernier  subdivides  the  scale-divisions  to 
0*002  inch.  The  mercury  has  been  boiled  in  its  tube,  whose  dia- 
meter is  BsO*566  inch.  This  barometer  was  found  to  coincide 
with  the  flint-glass  standard  of  the  Boyal  Society,  for  which  the 
authority  can  be  seen  in  the  Philosophical  Transactions  for  1888, 
part  2,  p.  481,  "  Description  of  a  New  Barometer,"  by  Francis 
Bafly,  Esq.,  Vice-President  and  Treasurer  B.S. 

The  Greenwich  barometer  has  been  used  as  standard  for  about 
one  thousand  other  standard  barometers  distributed  all  over  the 
world. 

At  Greenwich,  as  well  as  at  other  observatories,  attention  was 
paid  to  bringing  the  compared  barometers  to  vertical  positions  by 
means  of  a  plumb-line. 

During  six  weeks  the  comparison  of  my  barometer  with  the 
standard  barometer  of  Greenwich  was  made^  by  all  the  Observers 
of  the  Magnetical  Department  and  by  myself. 

Beducing  all  these  readings  to  32^,  1  found  the  index-error  from 
ninety-five  observations: — barometer  No.  44  (B.) —barometer 
G^^eenwich  =  +0*0008  inch.  When  all  the  comparisons  made  by 
myself  were  collected  together,  and  those  made  by  other  observers 
also  collected,  I  found  the  index-error  of  barometer  No.  44— baro- 
meter Greenwich,  as  deduced  from  seventy-three  observations  by 
myself  =  -|- 0*0008  inch,  and  the  same  value  deduced  from  twenty- 
two  observations  by  other  observers  «s-|- 0*0011  inch.  Both  re- 
sults being  so  close  the  one  to  the  other,  my  personal  error  in 
comparison  must  be  insensible. 

Collecting  separately  all  comparisons  made  when  the  readings 
were  decreasing,  increasing,  or  stationary,  the  respective  numbers 
were  -f-0*0006  inch,  +0*0009 inch,  +00009 inch;  and  therefore 
increasing  or  decreasing  readings  of  the  barometer  have  little  or 
no  influence  on  the  result  of  comparison. 

On  the  6th  day  of  April,  1866, 1  took  the  last  reading  of  both 
barometers  at  Greenwich,  and  then  packed  my  barometer  in  tow 
in  a  box  prepared  by  Mr.  Browning.  The  Astronomer  Boyal 
suggested  the  fixing  a  bag  full  of  tow  at  either  end  of  the  box.  I 
am  much  obliged  to  the  Astronomer  Boyal  for  those  bags,  which 
at  once  were  prepared  at  the  Observatory,  and  which  I  am  sure 
have  been  very  beneficial  in  providing  for  the  due  safety  <^  my 
instrument  in  its  many  journeys. 

172 
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On  the  12th  of  April  my  barometer  was  Buspended  close  to  the 
standard  of  the  Paris  Observatory.  This  standard  is  of  Fortin's 
construction,  and  was  made  by  Fortin  himself.  The  scide  is  of 
brass,  with  divisions  in  millimetres  and  parts  of  a  millimetre.  By 
means  of  a  vernier  the  readings  are  taken  to  0*02  of  a  millimetre. 

The  readings  were  taken  by  M.  Bayet  and  myself.  I  reduced 
the  readings  of  each  barometer  to  32°  Fahrenheit,  and  then  con- 
verted the  readings  of  the  standard  of  the  Paris  Observatory  into 
English  inches,  and  took  the  differences  of  those  readings.  I  used 
the  tables  of  the  Smithsonian  Institution,  by  Arnold  G-uyot, 
LL.D. ;  and  the  same  plan  for  reduction  was  adopted  for  the  com- 
parison of  all  other  barometers.  The  mean  difference  deduced 
fix)m  thirty-six  readings  was. 

Barometer  No.  44— barometer  of  Paris  Observatory 
=  -00049  inches. 

The  same  difference,  if  deduced  from  seventeen  observations  by 
M.  Bayet,  would  be  =  —0*0049  in.,  and  deduced  from  nineteen 
observations  by  myself  would  be  —00050  in. 

The  thermometer  attached  to  the  barometer  of  the  Paris  Ob- 
servatory was  found  to  be  about  1^*5  Fahrenheit  higher  than  the 
thermometer  attached  to  my  barometer ;  and  therefore,  if  the 
comparison  were  made  independently  of  different  readings  of 
thermometers,  the  value  of 

Barometer  No.  44— barometer  of  Paris  Observatory  would  be 
=  -00090  inch. 

On  the  22nd  of  May  I  suspended  my  barometer  dose  to  the 
standard  of  the  Brusscds  Observatory.  This  standard  was  made 
by  Ernest,  and  is  numbered  No.  120 ;  it  is  of  Fortin's  construc- 
tion, and  the  diameter  of  its  tube  is  nearly  0*4  inch. 

Several  readings  were  taken  by  Ernest  Quetelet,  an  assistant 
at  the  Observatory,  and  others  by  myself.  The  result  found 
was, 

Barometer  No.  44 » barometer  of  Brussels  Obs.  =  +0*0104  inch. 
This  gives 

Barometer  of  Paris  Observatory— barometer  of  Brussels  Observa- 
tory =  +0-0194  English  inch  =+0-49  millimetre. 

Some  twenty  years  ago  M.  Delcros  compared  with  his  Fortin 
barometer  the  standards  of  the  Paris  and  Brussels  Observatories, 
and  found, 

Fortin  Delcros— No.  120  d'Emest  at  Brussels  =+0'46millim., 
Bar.  of  the  Paris  Observatory —Fortin  Delcros  =  —0013  millim.  ; 
and  therefore 
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Barometer  of  Parifl  Observatory— barometer  of  Brossels  Observa- 
tory =  +0*45  millim. 
This  is  a  good  illustration  of  the  constancy  of  the  index-error  of  a 
well-made  barometer. 

The  correction  0*46  millim.  has  always  been  applied  to  the  baro- 
metric readings  taken  at  Brussels  Observatory  since  the  determi- 
mination  by  M.  Delcros.     If  this  correction  be  applied  to  all 
readings  before  the  reduction  of  the  observations,  we  have, 
Barometer  No.  44— barometer  Brussels  =—00076  inch. 

From  the  24th  of  May  my  barometer  was  for  six  days  suspended 
elose  to  tbe  standard  barometer,  of  Utrecht  Meteorological  Ob- 
servatory. The  standard  is  a  siphon  barometer  made  by  M. 
Becker  of  Amheim.  The  scale  is  of  brass,  with  divisions  in  mil- 
limetres to  0*5  mOlim.,  and  a  vernier  subdivides  the  divisions  to 
0*02  millim.  The  diameters  of  the  shorter  and  longer  arms  of  the 
tube  are  about  0*45  inch,  and  the  effect  of  capillarity  is  avoided. 
The  specific  gravity  of  the  mercury  in  the  barometer  was  deter- 
mined by  M.  Becker  to  be  13-686. 

The  readings  are  taken  by  means  of  two  microscopes — one 
affixed  to  the  scale,  with  its  optical  axis  corresponding  to  the  zero 
of  tbe  scale,  and  moved  with  the  scale  by  means  of  a  screw 
working  in  a  fixed  nut ;  the  other  is  moved  on  the  upper  part  of 
the  scale,  and  has  a  vernier  of  which  the  index  corresponds  to  the 
optical  axis  of  the  microscope.  The  barometers  of  the  greater 
number  of  the  meteorological  stations  in  Holland  have  been  com- 
pared with  the  standard  barometer  of  Utrecht,  and  the  corrections 
which  were  found  from  these  comparisons  have  been  applied  to 
the  readings  of  those  barometers  before  being  published  in  the 
volumes  of  meteorological  observations  for  Holland. 

The  readings  of  the  barometer  at  tlie  Observatory  and  of  my 
barometer  were  taken,  simultaneously,  by  M.  EIrecke  (the  Direc- 
tor of  the  Meteorological  Observatory)  and  by  myself.  M.  Krecke 
was  kind  enough  to  take  some  readings  of  both  barometers.  The 
result  of  twenty-nine  observations  was. 

Barometer  No.  44— barometer  of  Utrecht  Observatory 
=8-00214  inch. 

On  the  3rd  of  June  my  barometer  was  suspended  in  the  room 
in  which  the  barometer  of  Munich  Observatory  is  placed :  this 
barometer  has  a  fixed  wooden  scale,  with  contracted  divisions,  for 
compensating  the  error  produced  by  the  changes  of  level  of  the 
mercury  in  the  cistern.  Professor  Lament  has  himself  investigated 
all  corrections  to  be  applied  to  this  barometer. 
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During  four  days  the  readings  of  both  inatnunents  were  taken 
BimultaneousljyM.Lamont  having  the  kindness  to  take  the  readings 
of  his  barometer  whilst  I  read  mine ;  and  some  readings  were  also 
taken  by  the  assistant  of  the  Obserratorj.  The  readings  of  the 
barometer  of  Munich  Observatory  have  been  reduced  to  0^  Cent., 
using  the  Table  given  by  M.  Lament  in  his  *  Annalen  der  Konig- 
lichen  Sternwarte  bei  Munchen,'  Band  iii.  (der  voUstandigen 
Sammlung,  Band  xviii.),  184!9,  this  Table  being  computed  for  bar 
rometers  with  wooden  sdiales,  which  are  supposed  to  be  invariable 
for  changes  of  temperature. 

There  is  always  a  doubt,  however,  as  to  the  effect  of  tempera- 
ture and  humidity  upon  a  wooden  scale ;  and  therefore  the  index- 
error  of  barometers  of  such  construction  as  that  at  Munich  Ob- 
servatory is  more  liable  to  change  than  the  index-error  of  standard 
barometers  with  brass  scales.  At  the  time  I  made  the  compari- 
son between  my  barometer  and  that  of  Munich  Observatory,  I 
found  the  result  of  ten  readings  to  be, 

Barometer  No.  44— barometer  at  Munich  Observatory 
as —00185  inch. 

On  the  18th  of  June  my  barometer  was  suspended  close  to  the 
standard  siphon  barometer  of  Professor  Dove  at  Berlin.  This 
barometer  is  very  nearly  of  the  same  construction  as  that  of 
Utrecht  Observatory,  and  is  used  as  standard  for  the  greater 
number  of  the  meteorological  stations  in  Gtermany.  The  readings 
of  the  siphon  barometer  were  taken  by  Professor  Dove,  and  of 
my  barometer  by  myself ;  and  the  result  of  the  comparison  gives 
Barometer  No.  44— barometer  Dove  «  —0*018  inch. 

On  the  ISth  of  June  my  barometer  was  suspended  close  to  the 
barometer  of  the  Central  Physical  Observatory  of  St.  Petersburg. 
The  baromet^  of  the  Observatory  is  a  siphon,  and  the  diameter 
of  its  tube  is  about  0*25  inch  ;  the  scale  is  of  brass,  divided  into 
iEussian  half-lines.  Some  readings  for  comparison  were  taken  by 
two  observers  of  the  Observatory,  and  others  by  myself.  The 
mean  resiQt  found  was. 

Barometer  No.  44— barometer  of  the  Central  Observatory 
«+0  005  inch. 

IVom  the  25th  to  the  80th  of  June  my  barometer  wajs  suspended 
dose  to  the  standard  barometer  of  the  Imperial  Academy  of 
Sciences  at  St.  Petersburg. 

Nineteen  readings  were  taken  by  the  optician  of  the  Academy 
of  Sciences  and  by  myself.  Seducing  the  observations,  I  assumed 
the  temperature  of  both  barometers  to  be  the  same,  using  that 
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wliieh  was  indicated  by  the  thermometer  attached  to  my  baft*o- 
meter,  being  told  that  the  thermometer  attached  to  the  barometer 
of  the  Academy  was  not  to  be  trusted.  I  found  the  result  of  the 
oompaarison  to  be. 

Barometer  No.  44~barometer  of  Imperial  Academy  of  Sciences 
at  St.  Petersburg  =—00070  inch. 

The  standard  barometer  of  the  Academy  of  Sciences  was  inves- 
tigated for  index-error  by  Professor  Lentz,  and  was  found  to  be  too 
low  by  007  half-line,  or  by  0*0035  inch.  If  this  correction  be  ap- 
plied to  all  observations  taken  by  this  instrument,  the  difference 
between  the  published  observations  of  the  barometer  of  the  Impe- 
rial Academy  of  Sciences  and  observations  as  taken  by  my  baro- 
meter, will  be, 

Barometer  No.  44— barometer  of  Imperial  Academy  of  St.  Peters- 
burg =  —00106  inch. 

On  the  4>th  of  July  I  suspended  my  barometer  close  to  the 
standard  of  Pulkova  Observatory,  and  I  took  (with  M.  Smysloff, 
formerly  Astronomer  of  Pulkova  Observatory,  now  the  Director  of 
the  Vilna  Observatory)  two  readings,  and  the  result  found  was. 
Barometer  No.  44— barometer  of  Pulkova  =  +0014  inch. 

On  the  12th  of  July  my  barometer  was  suspended  close  to  the 
standard  of  the  Boyal  Academy  of  Sciences  at  Stockholm.  Pro- 
fessor Edlund  kindly  read  his  own  barometer  whilst  I  read  mine, 
and  then  we  interchanged  the  instruments  and  took  another 
reading.  From  three  observations,  between  the  12th  and  14th, 
the  mean  result  was, 

Barometer  No.  44— barometer  of  the  Boyal  Academy  at  Stockholm 
=  —00095  inch. 

Acceding  to  the  wishes  of  Professor  Svanberg,  the  Director  of  the 
Observatory  of  TJpsala,  and  of  Dr.  Bubinson,  the  Director  of  the 
Meteorological  Department  of  that  Observatory,  after  returning 
from  Upsala,  I  made  at  Stockholm,  with  Professor  Edlund,  a  second 
eomparison,  obtaining  from  eight  readings  a  mean  difference  of 
— 0'0092  in. ;  and  the  mean  from  all  comparisons  is  therefore, 
BarometCT  No.  44— barometer  of  the  Boyal  Academy  of  Sciences 
at  Stockholm  =-0*0098  inch. 

The  barometer  of  the  Boyal  Academy  is  a  standard  of  Fortin's 
construction,  made  by  Pistor  and  Martins  at  Berlin,  and  is  num- 
bered 579 ;  its  readings  are  taken  by  means  of  a  microscope.  Its 
scale  is  of  brass,  and  divided  into  Paris  lines.  It  was  improved 
under  the  superintendence  of  Professor  Edlund,  who  prepared  the 
mercury  himself,  the  specific  gravity  of  which  he  found  to  be  18*596. 
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The  mercury  was  boiled  in  the  tube  throughout.  The  scale  was 
compared  with  the  national  standard  measure,  and  a  correction  of 
+0'02  Paris  line  was  deduced  from  this  comparison.  This  cor- 
rection is  included  in  the  number  I  have  given  above  for  the  dif- 
ference of  readings  of  mj  barometer  and  the  barometer  of 
Stockholm. 

.  The  attached  thermometers  of  both  barometers  proved  to  be 
very  nearly  alike. 

On  the  15th  of  July  my  barometer  was  suspended  at  the  Ob- 
servatory of  Upsala,  from  3  to  4  feet  distant  from  the  standard 
barometer.  The  readings  of  both  instruments  were  taken  simul- 
taneously— ^those  of  the  barometer  of  the  Observatory  by  Dr. 
Bubinson,  and  of  my  barometer  by  myself ;  and  after  each  of  those 
readings  we  interchanged  the  instruments  and  took  the  readings 
again. 

From  all  of  those  readings,  thirty-two  in  number,  I  found  the 
following  result : — 

Barometer  No.  44— barometer  of  TJpsala  Observatory 
=  +00007  inch. 

The  attached  thermometers  of  both  barometers  were  tested  by 
comparing  their  readings  with  those  of  two  old  thermometers. 
No.  7  and  No.  8,  whose  index-errors  had  been  annually  determined, 
suspended  close  to  one  of  the  barometers.  This  comparison  proved 
that  both  attached  thermometers  are  free  from  error. 

The  standard  barometer  of  TJpsala  Observatory  is  of  the  same 
construction  as  that  of  the  Eoyal  Academy  of  Sciences  at  Stock- 
holm ;  it  was  made  by  Pistor  and  Martins  of  Berlin,  and  is  num* 
bered  No.  678. 

On  the  27tb  and  28th  of  July  my  barometer  was  suspended  in 
the  same  room  with  the  standard  barometer  of  the  Agricultural 
Academy  of  Copenhagen.  This  barometer  was  made  by  Mr. 
Younger,  and  is  not  numbered ;  it  is  of  Fortin's  construction,  and 
has  a  diameter  of  tube  of  about  0*4  inch.  The  scald  is  of  brass,, 
with  divisions  in  Paris  lines.  The  readings  of  the  barometers 
were  made  by  M.  de  la  Cour,  the  Assistant  Professor  of  the 
Agricultural  Academy,  and  by  myself.  Seducing  those  readings, 
I  found : 

Barometer  No.  44— barometer  of  tbe  Agricultural  Academy  at 
Copenhagen  =— 0'0186  inch. 

Betuming  to  England,  1  suspended  my  barometer  on  the  8rd 
of  August  in  its  former  position,  dose  to  the  standard  of  Gh^een- 
wicb  Observatory.   The  result  from  sixty-nine  observations,  taken 
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durmg  three  weeks,  by  all  observers  of  the  Magnetical  and  Meteo- 
rological Department  and  bj  myself,  was, 

Barometer  No.  44— barometer  of  the  Boyal  Observatory 
=  + 0-0006  incb, 
showing  that  my  barometer  had  not  changed  during  my  travels. 

Daring  the  time  I  was  making  the  second  comparison  of  my 
barometer  with  the  standard  of  the  Boyal  Observatory,  a  standard 
barometer  by  Negretti  and  Zambra,  No.  648,  for  Christiania,  was 
undergoing  comparison  with  the  standard  of  the  Eoyal  Observa- 
tory ;  and  I  availed  myself  of  this  opportunity  to  compare  my 
barometer  with  the  standard  of  the  Christiania  Observatory.  This 
standard  is  very  nearly  of  the  same  construction  as  my  own ;  but 
it  has  a  double  scale — one  divided  into  English  inches,  and 
another  into  millimetres ;  I  took  the  readings  of  both  scales,  and 
calculated  the  index-error  of  barometer  No.  648  as  deduced  from 
readings  taken  on  the  scale  of  English  inches,  and  also  as  deduced 
from  readings  taken  on  the  scale  divided  into  millimetres.  In  the 
first  case  I  found. 

Barometer  No.  44— -barometer  of  Christiania  Observatory 
=  +0-0117  inch; 
and  in  the  second  case,  for  the  same  value,  I  found  +0*0094  inch ; 
and  taking  the  mean  of  these  values,  we  have. 

Barometer  No.  44— barometer  of  Christiania  Observatory 
==+ 00105  inch. 

For  every  comparison  I  calculated  the  mean  error  of  one 
reading,  and  the  probable  error  of  the  final  restdt  by  the  general 
role  of  the  theory  of  probabilities. 

For  Pulkova  and  Berlin,  where  the  number  of  observations  was 
only  two,  I  give,  instead  of  the  probable  error  of  result,  the  differ- 
ence between  the  results  of  the  two  readings. 

The  following  Table  represents  the  results  of  all  compari- 
sons, giving  differences  of  reading  of  my  barometer—  other  baro- 
meters, independently  of  errors  of  attached  thermometers,  and 
independently  also  of  corrections,  which  were  found  in  several 
places,  and  which  are  applied  to  the  barometer  readings  before  they 
are  published ;  but  I  give  those  corrections  in  a  separate  column. 
In  the  same  Table  is  also  given  the  number  of  observations  from 
which  each  result  is  deduced,  and  the  above-mentioned  probable 
error  of  each  final  result. 
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COFBiriU.OKK. 

Ijricaltand  CoUe«e. 

Standard  Barometer. 

Barometer  No.  44. 

ia6& 

BeadingB. 

Attached  thann. 

BeadingB. 

Atla<^ed  therm. 

/i47 

Celsius. 

- 

fVihrenheit. 

26. 

sai-os 

l§-4 

29-741 

7i-4 

884-97 

ft 

29-744 

99 

27. 

384-47 

18-5 

29-690 

64-0 

834-49 

}9 

29*693 

91 

28. 

334-54 

18-0 

29-704 

70-2 

334-54 

99 

29-701 

9} 

29. 

334-34 
884-34 

16-7 

29-689 
29-694 

67-8 

99 

The  barometer-readings  at  different  obseryatories  are  generally 
publiflbed  with  three  decimals,  if  in  English  inches,  or  with  two 
if  in  AoBsian  half  lines,  millimetres,  or  Paris  lines.  The  difference 
between  standard  barometers,  as  we  see  in  the  Table,  is  in  some 
cases  0'02  English  inch.  I  will  not  endeavour  to  solve  the  deli- 
cate question  which  of  these  barometers  is  right.  Por  making 
comparable  the  barometrical  observations  as  thej  are  published 
at  different  places,  it  is  easy  to  find  firom  the  preceding  Table 
what  coTreetion  should  be  applied  to  the  other  barometers,  if  one 
be  adopted  as  standard. 

In  a  short  time  I  hope  to  give  the  results  of  comparison  of  my 
thermometer  with  several  standard  thermometers. 

In  dosing  my  article,  I  beg  permission  to  express  my  best 
thanks  to  the  Astronomer  Eoyal  and  Director  of  the  Greenwich 
Observatory,  G-.  B.  Airy,  Esq.,  F.B.S.,  &c. ;  the  Director  of  the 
Magnetical  and  Meteorological  Department  of  the  Observatory, 
J.  G^laisher,  Esq.,  F.RS.,  &c. ;  the  Senator  and  Director  of  the 
Paris  Observatory,  M.  Le  Yerrier,  and  his  assistant,  M.  Bayet ; 
the  Director  of  the  Brussels  Observatory,  M.  Quetelet,  and  his 
son,  E.  Quetelet ;  the  Director  of  the  Utrecht  Observatory,  M. 
£recke ;  the  Chief  of  the  Meteorological  Department  in  Holland, 
Professor  Buys-Ballot;  the  Director  of  Munich  Observatory, 
Professor  Lament ;  the  Chief  of  the  Meteorological  Department 
in  Prussia,  Professor  Dove ;  the  Director  of  the  Central  Physical 
Observatory  at  St.  Petersburg,  Professor  KaSmtz ;  the  Director  of 
the  Physical  Cabinet  of  the  Imperial  Academy  of  Sciences  in  St. 
Petersbtirg,  Professor  Jacobi ;  the  Director  of  Pulkova  Obser- 
vatory, O.  Struve ;  the  Director  of  Vilna  Observatory,  Capfcain 
Smysloff  $  the  Chief  of  the  Meteorological  Department  in  Sweden, 
Professor  Edlnnd ;  the  Director  of  Upsala  Observatory,  Professor 
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Svanberg ;  the  Director  of  the  Meteorological  Department  of  ITp- 
sala  Observatory,  Dr.  Eubinson ;  the  Director  of  the  Copenhagen 
Observatory,  Professor  d' Arrest ;  the  Assistant  Professor  of  the 
Agricultural  Academy  in  Copenhagen,  M.  De  la  Cour — for  their 
kindness  and  most  effective  assistance,  in  enabling  me  to  make 
the  necessary  comparison  of  barometers,  and  deduce  the  correction 
applicable  to  each. 


nxx  VI.  Comparison  of  Thermometers  at  different  Observatories  in 
.  Europe,    By  Lieut.  Eikatoheff,  I.E.N. 

In  my  paper  on  the  intercomparison  of  standard  barometers  of 
several  European  observatories,  I  mentioned  that  during  my  pro- 
gress through  those  observatories  I  made  an  intercomparison  of 
their  standard  thermometers.  I  used  for  this  purpose  twp  ther- 
mometers, made  with  all  care  by  Mr.  Browning,  marked  No.  116 
and  No.  117.  The  readings  of  these  thermometers  were  kindly 
compared  on  the  26th  of  February,  1866,  by  J.  Glaisher,  Esq., 
E.B.S.  <&c.,  with  those  of  his  standard  thermometer.  The  read- 
ings of  Mr.  Glaisher's  standard  were  found  to  be  sensibly  coinci- 
dent, some  twenty-five  years  ago,  with  those  of  the  original  ther- 
mometers constructed  by  the  Bev.  E.  Sheepshanks  during  hia 
preparations  for  the  construction  of  the  National  Standard  for 
Length.  (The  high  authority  of  Sheepshanks's  thermometers  can 
be  seen  in  the  paper  "  On  the  Construction  of  Standard  Thermo- 
meters," by  the  Eev.  E.  Sheepshanks.) 

Mr.  G-laisher's  standard  has  since  then  been  tested  on  many 
occasions ;  and  it  was  found  that,  after  a  few  well-determined 
changes  of  small  extent  during  the  first  two  or  three  years,  the 
thermometer  remained  sensibly  unchangeable. 

Before  I  lefb  England  I  was  kindly  supplied  by  Balfour  Stewart, 
Esq.,  P.E.S.,  the  Superintendent  of  the  Kew  Observatory,  with  a 
standard  thermometer,  divided  in  Eeaumur's  scale,  and  marked 
No.  871,  Its  error  was  determined  in  December  1866  by  Mr. 
Balfour  Stewart,  and  was  found 

at  freezing-point  to  be  — 0°*06  Beaumur, 
at  boiling-point    — 0°06. 

On  the  24th  and  26th  of  February,  1866,  I  compared  my 
standard  therh^^mnter  with  Mr.  Glaisher's,  and  from  a  great  num- 
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ber  of  readingB,  taken  when  both  tbermometers  were  placed  in 
water  of  different  temperatures,  I  found  that  Mr.  Glaisher's 
fltandard— my  standard  was,  ^ 

o  o  o 

between  0  and  4  Beamnur  —0*02  Seaumnr. 

-0-02 

„          -002 

-003 

-003 

+003 

+0-06 

„       +0-19 

These  restdts  confirm  the  steadiness  of  Mr.  Olaisher's  standard, 
and  prove  that  my  standard  reads  sensibly  correct  between  0^ 
and  +25°  of  Beaumur. 

The  readings  of  thermometers  No.  116  and  No.  117  being 
coincident  with  the  readings  of  Mr.  G-laisher's  standard,  I  could 
trust  that  they  were  sensibly  correct  before  my  departure  &om 
England. 

On  thel6th  of  May,  1866,  the  readings  of  thermometers  No.  116 
and  No.  117  were  kindly  compared  by  M.  Bayet  with  those  of  a 
standard  thermometer  of  the  Paris  Observatory,  marked  No.  86, 
with  an  arbitrary  scale.  The  thermometers  were  placed  succes- 
sively into  fine  pounded  ice,  then  into  water  of  about  +10°,  and 
finally  into  water  of  about  +  30°  Centigrade.  The  following  Table 
gives  the  result  of  this  comparison : — 
The  Paris  thermometer— ther-  ^^  0°  Cent    at  10°  Cent,    at  30°  Cent. 

mometer  No.  116  000  000  +011 

The  Paris  thermometer— ther- 
mometer No.  117   +003       -0-07  +009. 

The  Paris  thermometer  therefore  is  sensibly  coincident  with 
thermometers  Nos.  116  and  117  at  0°  and  at  10°,  and  is  about 
0^10  C.  higher  at  +30°  Centigrade. 

On  the  22nd  of  May  the  thermometers  No.  116  and  No.  117 
were  compared  with  two  standards  of  the  Brussels  Observatory. 
The  older  standard  thermometer  of  the  Brussels  Observatory  was 
constructed  by  M.  Bunton  in  1836 ;  it  is  divided  into  Centigrade 
degrees ;  and  its  boiling-  and  freezing-points  were  determined  by 
M.  Eegnault  in  184s3,  when  he  sent  the  thermometer  to  the 
Brussels  Observatory.  Its  correction  is  found  to  be  — 0*°14  Cent. ; 
and  this  correction  has  been  applied  to  all  observations.  The 
other  staAdard  was  constructed  by  M.  Baudin  in  1859 ;  its  zero  was 
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found  a  year  ago  to  be  correct  The  thermometem  were  placed 
in  water,  which  was  kept  well  Btirred  during  the  time  the  read- 
ingnwere  being  taken. 

The  results  of  four  readings  at  the  temperature  of  about  13® 
Centigrade  were  the  following : — 

o 

Bunton  thermometer— thermometer  No.  116=  +0-04!  Cent. 
Bunton  thermometer— thermometer  No.  117=  +0'03     „ 
Baudin  thermometer— thermometer  No.  116= +0-00     „ 
Baudin  thermometer— thermometer  No.  117=— 0-02    „ 

These  results  prove  that  the  mean  of  readings  of  thermometers 
Baudin  and  Bunton  give  readings  sensibly  the  same  as  the  mean 
of  readings  of  thermometers  No.  116  and  No.  117. 

On  the  30th  of  May  I  made  the  comparison  of  my  thermome* 
ters  with  the  standard  thermometer  (No.  322)  of  Utrecht  Ob- 
servatory, made  at  Kew  some  years  ago.  Its  di^dsiona  are  in 
Beaumur's  scale. 

The  result  of  comparison  at  the  temperature  of  about  18®  Beau- 
mur  was  the  following : — 

Thermometer  No.  822— thermometer  No.  116=000  Eahr. 

ThermometerNo.  822— thermometer  No.  117  =—007  „ 
Or  the  readings  of  the  standard  of  TTtrecht  Observatory  are 
sensibly  the  same   as  the  mean  of  readings   of  No.  116  and 
No.  117. 

On  the  4th  of  June  my  thermometers  were  compared  with  four 
standard  thermometers  of  Munich  Observatory.  The  readings  o^ 
those  standards  were  kindly  taken  by  Professor  Lamont  himselT, 
whilst  1  read  my  thermometers.  AU  thermometers  were  placed, 
first,  into  water,  which  was  left  for  many  hours  in  the  same 
room.  The  mean  of  the  corrected  readings  of  the  four  standards 
of  Munich  Observatory  was  15°'95  Cent.  The  mean  of  readings 
of  No.  116  and  No.  117,  converted  into  Centigrade  values,  was 
16°97. 

Then  all  these  thermometers  were  placed  into  water,  which  was 
left  all  day  in  the  underground  room,  where  another  set  of  read- 
ings was  taken.  The  mean  of  the  corrected  readings  of  the  four 
standards  of  Munich  Observatory  was  9°-35  Cent. ;  the  mean  of 
readings  of  No.  116  and  No.  117,  converted  into  Centigrade  values, 
was  9°-88. 

On  the  14th  of  June  comparison  was  made  at  Berlin  of  the  theiv 
mometer  No.  116  with  the  standard  thermometer  of  Professor 
Dove,  who  had  the  kindness  to  read  his  thermometer  HiwuK^lf^ 
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whikt  I  read  thermometer  No.  116.  Both  thermometers  were 
pkoed  in  water  which  had  remained  many  hours  in  the  room 
where  the  comparison  was  made.  The  readings  of  both  thermo- 
meters were  coincident  to  0°'05  (Fahr.).  I  left  mj  thermometers 
in  July  at  Sfc.  Petersburg.  In  August  I  was  in  England  again, 
and  made  a  second  comparison  of  my  standard  thermometer 
No.  371  with  Mr.  Glaisher's  standard,  and  I  brought  the  thermo- 
meter No.  371  to  St.  Petersburg.  On  the  15th  of  September  I 
made  the  comparison  of  thermometer  No.  371  with  thermometers 
No.  116  and  No.  117.  Taking  into  consideration  the  small  cor- 
rections to  be  applied  to  the  thermometer  No.  371,  as  determined 
bjthe  last  comparison  with  Mr.  Glaisher's  standard,  and  the 
independent  determination  of  the  corrections  to  be  applied  to 
each  of  the  thermometers  at  the  freezing-point,  I  found  the  fol- 
lowing corrections  were  required  to  be  applied  to  the  thermo- 
meters No.  116  and  No.  117. 

Amount  of  correction  in  Fahrenheit's  Scale. 
In  Fahrenheit 8  For  the  Thecmometem 

Scale.  No.  116.  No.  117. 

At 82   ooo   doa 

51  -018     -0-23 

66  -022     —0-25 

61  -Oil     -0-13 

72  -001     +0-01 

85 -I-0-03     +007 

100  -I-0-31     +016 

ABsuming  that  the  corrections  of  thermometers  No.  116  and 
No.  117  between  the  26th  of  February  and  the  15th  of  September 
changed  proportionally  to  the  time,  we  shall  have  for  those  ther- 
mometers on  the  16th  of  May  the  following  Table  of  corrections 
in  Fahrenheit's  scale : — 

Amount  of  correction  in  Fahrenheit's  Scale* 
In  Fiihrenheit's  For  the  Thermometers 

Scale.  No.  11&  No.  117. 

At  32  000  000 

61  -010  -012 

55  —0-12  -J3-13 

61  -006  -007 

71  -0-01  +001 

85  +002  +004[ 

100  +017  +009 


OOO         +004         +010 
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Applying  theae  correctionfl  to  tlie  readings  of  thermometers 

No.  116  and  No.  117,  taken  at  Paris  on  the  16th  of  May,  we  shall 

have  the  numbers  reduced  to  Mr.  Glaisher's  standard ;  and  from 

the  Table  given  on  p.  251,  the  following  Table  is  deduced  :— 

In  Centigrade  Scale, 
atO'^Cent.    atlO°Cent.    atSO^Ceni. 

The  Paris  thermometer— Mr. 
Glaisher's  thermometer  (de- 
duced from  readings  of  ther- 
mometer No.  116)    V 

The   Paris    thermometer— Mr. 

Glaisher's  thermometer  (de- 1    i  q.q3         —002         +0*06 
duced  from  readings  of  ther-  ^ 
mometer  No.  117)   

The  mean    from  both   results  "j 

^will  be—                  .       ,r    I  +001         +0-01         +0-08 
The    Pans    then^ometer— Mr.  j  ^ 
Glaisher's  thermometer  J 

Discussing  in  the  same  way  the  comparisons  made  at  Brussels, 
Utrecht,  Munich,  and  Berlin,  it  is  easy  to  see  that  the  standards 
of  all  those  places  at  the  temperatures  at  which  the  comparisons 
were  made,  agree  with  Mr.  Glaisher's  standard  thermometer  and 
with  standards  constructed  at  Kew  to  0°-l  Pahr. 


CXXVn.  On  the  Percentage  ofEain^  Weather. 
By  R.  Steachak,  P.M.S. 

In  the  valuable  paper  by  Mr.  Gaster  in  the  June  Number  of  the 
*  Proceedings,'  the  percentage  of  rainy  weather  on  the  English 
coast  appears  as  11,  and  on  the  Prench  coast  as  6.  Probably  the 
mean  (Si)  may  be  safely  taken  as  the  average  percentage  duration 
of  rain  on  the  south-eastern  portion  of  England.  As  this  value  is 
the  result  of  grouping  general  observations  of  the  weather  of 
eight-hourly  periods,  without  definite  estimates  of  the  actual  du- 
ration of  the  rain,  in  hours,  some  of  the  periods  classed  as  rainy 
may  have  been  actually  7,  6,  5,  or  a  less  number  of  rainy  hours ; 
and  consequeAtly  the  percentages  would  generally  be  stated  too 
high.  It  seems  probable,  however,  that  the  frequent  sfiiall  dura- 
tions of  rain  may  have  been  omitted,  so  as  to  neutralize  this 
possible  error.  Nevertheless  I  felt  desirous  of  applying  some 
sort  of  test ;  and  the  only  means  mthin  my  reach  were  some  ob* 
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servations  on  the  duration  of  rain  made  bj  myself  in  London, 
during  thirty  cpnsecutive  months,  commencing  with  1862.  As 
the  result  which  I  have  deduced  from  them  seems  to  testify  to 
the  accuracy  of  the  method  pursued  by  Captain  Maury  in  tabula- 
tion, and  equally  to  that  of  Mr.  Gaster's  calculations,  I  beg  to 
submit  my  figures  to  the  Society. 

During  the  thirty  months  alluded  to,  according  to  an  estimate 
as  carefully  made  as  possible,  rain  fell  at  London  during  1951 
hours ;  so  that,  had  the  rain  been  continuous,  it  would  hare  lasted 
eighty-two  days  nearly.  The  time  of  observation  embraced  912 
days ;  therefore  the  percentage  prevalence  of  rain  was 
82x100 


912 


-=9. 


This  is  evidently  a  sufficiently  close  agreement  with  the  figures  on 
Mr.  GktftQr's  chart.  I  give  below  the  monthly  results  of  the  ob- 
servations on  rain  during  these  thirty  months. 


Montha. 

i86s. 

1863. 

1864. 

Inches. 

Days. 

Hours. 

Inches. 

Days. 

Hours. 

Inches. 

Days. 

Hours. 

Janiuuy 

Febniarj    ... 

March    

April  

1-86 
0-37 
340 
a-34 
3*04 
a'45 
a-27 

i-4S 
170 
323 
I'la 
X.44 

19 

.1 

14 
16 

%o 
17 

12 
12 
21 

10 
17 

88 

»5 

130 

80 

!i 

72 
55 
94 

11 

2-34 
0-52 
072 
071 
1-31 
4-05 

0'92 

177 

3-20 

'V 
1-85 

1-32 

16 

9 
II 
10 
II 
J5 

4 
17 
16 
18 
12 

9 

70 
34 
35 
20 

75 
75 
20 
40 

84 
72 
90 
5» 

109 

0-89 
198 
1-51 
0-47 
1-29 

106 
238 
051 

II 
21 
18 

Ji 
II 

12 
II 
12 

80 

65 
90 

4* 

May    

Juno      . . .  r . . . 

July    

VtUJ            ......... 

August   

September... 

October 

NoTeinbttP  ... 
December  ... 

OXXVin.  On  an  Improved  Anemometer, 
By  L.  P.  Casblla,  Esq.,  r.E.A.S. 

That  a  faniiliftr  knowledge  of  the  wind's  currents,  direction,  and 
force  is  one  of  the  wants  of  the  day,  will  be  readily  conceded 
when  we  view  the  extent  of  individual  effort  to  attain  this  end. 
Beside  the  amounl  of  talent  which  has  lately  been  directed  to 
this  subject,  and  the  ready  disposition,  indeed  anxiety,  evinced 
by  our  own,  and  I  may  say,  all  other  civilized  governments  to  aid 
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in  this  inquiry,  it  Beems  painful  to  observe  the  restricted  nature  of 
onr  appliances  for  this  purpose. 

For  some  years,  therefore,  my  attention  has  been  directed  to 
the  want  of  a  good  practical  self-recording  anemometer  at  a  mode- 
rate cost.  On  the  one  hand  we  haye  the  well-known  though 
costly  and  excellent  cup  anemometer  of  the  British  Association 
at  the  Kew  Observatory,  costing  £70,  and  on  the  other  a 
smaller  one  on  the  cup  principle,  costing  £4,  and  registering 
velocity  only;  lastly,  we  have  Lind's  simple  non-registering 
arrangemisnt,  showing  force  by  depressing  and  raising  a  column 
of  water  in  a  small  U-tube;  and  although  this  latter  has  been 
ingeniously  modified  by  Sir  Snow  Harris,  it  yet  seems  inconvenient 
in  use,  and  is  seldom  adopted.  Between  these  extremes  I  am 
not  aware  of  any  reliable  instrument  for  measuring  the  course, 
velocity,  and  time  of  the  various  changes  and  movements  of  the 
wind^  As  all  these  results  are  obtainable  from  only  one  of  these 
instruments,  viz.  the  larger  and  most  costly,  it  will  readily  be  seen 
how  great  is  the  want  of  one  of  an  intermediate  description. 

In  speaking  with  Mr.  Beckley,  the  ingenious  engineer  of  the 
Kew  Observatory,  on  this  head,  I  was  delighted  to  find  not  only 
that  his  views  were  in  accordance  with  mine,  but  that  he  would 
readily  aid  me  with  his  skill  and  great  experience  to  overcome  the 
difficulty.  The  first  consideration  then  was,  what  we  could  do  at  a 
great  reduction  of  cost,  as  well  as  of  size  and  weight,  and,  I  may 
add,  of  complexity ;  for,  independently  of  other  considerations,  the 
mere  mechanical  difficulty  of  fixing  the  larger  kind  of  anemometer 
has  more  than  once  required  the  personal  guidance  of  some  of  our 
highest  meteorological  authorities,  and  that,  too,  at  serious  dis- 
tances from  the  place  of  its  construction.  The  result  of  our 
efibrts  I  have  now  the  pleasure  of  placing  before  you.  The  prin- 
ciple adopted  is  practically  that  of  the  force  and  die,  the  efficacy 
iuid  durability  of  which  is  well  known.  The  size  is  about  one- 
third,  and  the  weight  one-fourth  of  that  of  its  larger  predeces- 
sor, the  price  being  less  than  half,  viz.  £32.  The  mode  of  action 
is  equally  simplified :  thus  the  cups,  revolving  in  connexion  with 
a  chain  of  any  required  length,  turn  a  pair  of  embossing  rollers, 
through  which,  by  means  of  a  weight,  they  draw  a  narrow  strip 
of  paper,  and  impress  it  with  figures  which  show  the  rate  at 
which  the  wind  has  been  travelling.  One  revolution  of  these 
i*ollerB  represents  one  hundred  miles  horizontal  movement  of 
wind.  The  direction  is  shown  on  the  same  slip  by  means  of  a 
small  embossing  arrow  which  is  turned  by  the  vane  (their  move- 
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ments  being  identical);  whilst  a  small  hammer,  moved  by  the 
dock,  is  made  to  fall  on  the  arrow  once  in  eveiy  honr  or  at  shorter 
intervals,  and  thus  impress  it  with  the  direction.  Another  im* 
portant  advantage  obtained  in  using  this  anemometer  is,  that  the 
paper  need  only  be  changed  and  observations  taken  once  a  week, 
or  even  at  much  longer  intervals,  as  such  strips  are  easily  obtained 
of  great  length,  say,  fifty  yards  or  more,  and  in  use  are  made  to 
unwind  in  the  same  way  as  a  ribbon  from  a  roller — the  only 
other  attention  being  that  of  daily  winding-up  the  dock.  With 
these  advantages,  it  is  confidently  hoped  that  the  movements  of 
the  wind  may  now  soon  be  better  known  and  discussed. 

An  instrument  of  this  kind  and  cost  can  easily  be  placed,  say, 
at  least  in  each  town  in  the  kingdom ;  whilst  its  simple  arrange- 
ment and  durability  renders  now  easy  that  which  has  so  far  been 
difficult,  owing  to  the  insufficiency  of  the  smaller  instruments,  and 
the  labour,  cost,  and  uncertainty  which  has  hitherto  attended  the 
fixing  of  the  larger  kind. 


CXXIX.  Meteoric  Shower  of  November  13-14, 1866. 

J.  Glaisheb,  Esq.,  1\E.S.,  Boyal  Obser7atory,  Q-reenMrich. 

In  consequence  of  illness  I  was  necessitated  to  view  that  part  of 
the  meteoric  shower  situated  in  the  northern  portion  of  the  sky 
only.  I  directed  my  attention  wholly  to  examine  the  spectra  of 
the  meteors,  and  the  direction  of  their  trains ;  in  those  seen  I 
was  unable  to  detect  any  special  lines  in  the  spectra  indicative  of 
the  presence  in  the  combustion  of  the  body,  or  in  the  trains,  of 
either  alkaline  salts  or  metals.  The  arrangements  at  the  Ob- 
servatory were  entrusted  to  Mr.  W.  Nash,  P.M.S.,  who  has  fur- 
nished the  following  account. 


W.  C.  Nash,  Esq.,  F.M.S.,  Greenwich. 
At  the  Boyal  Observatory,  Greenwich,  arrangements  were  made 
with  the  several  observers  of  the  Magnetical  and  Meteorological 
Department  for  strictly  observing  the  expected  shower  of  lumi- 
nous meteors  on  the  morning  of  November  13 ;  but  the  clouded 
state  of  the  sky  entirely  precluded  the  possibility  of  making  any 
observations.  At  night,  however,  the  sky  became  dear,  and  by 
11**  P.M.  there  were  assembled  for  continuous  observation  through- 
out the  morning  of  the  14th  the  following  observers : — ^W.  C. 
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Nash,  A.  Harding,  F.  Trapaud,  E.  Jones,  T.  Wriglit,  Qt.  Famcomb, 
G.  Stevenson,  and  H.  Carpenter. 

The  efforts  of  the  observers  were  chiefly  devoted  to  the  three 
following  classes  of  observation,  viz. : — 

1.  The  determination  of  the  number  of  meteors  seen  during 

the  shower. 

2.  Obtaining  good  observations  of  paths  Ac.,  for  suitable  de^ 

termination  of  the  radiant-points. 
8.  Observations  of  the  spectra  of  the  meteors  and  trains. 

For  convenience,  I  propose  to  review  the  observations  and  their 
results  in  this  order. 

1.  From  9"  p.m.  to  11*  p.m.  on  the  night  of  the  13th,  in  a  clear 
sky,  few  meteors  were  seen ;  but  these  were  marked  in  a  higb  de- 
gree by  briUiancy,  long  endurance,  and  great  length  of  path :  soon 
after  ll''  p.m^  however,  they  began  to  appear  more  rapidly,  and 
two  observers  were  at  once  placed  in  commanding  positions  to 
count  the  number  of  meteors  which  became  apparent.  After  mid- 
night, the  greatly  increased  number  of  meteors  rendered  it  neces- 
sary to  increase  the  number  of  observers ;  so  that  before  the 
time  of  maximum  number  the  sky  was  divided  between  four  ob- 
servers, and  yet,  even  with  this  force  of  observers,  counting  all 
meteors  in  their  respective  quadrants,  and  rendering  account 
every  five  minutes,  and  sometimes  oftener,  to  a  recorder  of  obser- 
vations, 1  believe  that  many  passed  unheeded  and  uncounted. 
Towards  2**  a.m.  (near  the  close  of  the  third  hour  of  continuous 
counting)  it  was  found  that  the  numbers  in  all  directions  bad  so 
greatly  fallen  off,  denoting  that  the  maximum  intensity  of  the 
shower  was  over,  that  I  withdrew  the  assistants  from  this  arduous 
duty,  reserving  them  to  count  only  for  three  intervals  of  five 
minutes  each  in  each  hour  of  the  three  succeeding  hours.  The 
numbers  counted  are  embodied  in  the  following  Table,  tbose  for 
the  hours  antecedent  to  the  commencement  of  regular  counting 
having  been  derived  from  the  continuous  records  of  tliree  ob- 
servers, who  were  engaged  in  noting  the  paths  of  every  meteor 
which  appeared. 
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The  ntunber  given  in  the  preceding  Table  for  total  number 
during  the  eight  hours'  watch,  namely  8786,  is  (as  before  stated) 
probably  far  less  than  the  true  amount ;  and,  taking  into  conside- 
ration the  &ct  of  the  prevalence  of  cloud  during  about  forty>five 
minutes,  and  also  the  difficulty  sometimes  experienced  by  the 
observers  in  counting  the  meteors  as  quickly  as  they  appeared,  I 
think  that  the  total  number  must  have  been  at  least  equal  to 
10,000,  and  was  probably  in  excess  of  that  number. 

From  the  numbers  in  the  foregoing  Table,  averages  per  minute 
have  been  formed,  in  order  to  avoid  unequal  divisions  of  time ;  and 
these^  averages  have  been  laid  down  in  a  curve  (Plate  VI.),  which 
shows  in  a  very  marked  degree  the  limitation  of  the  shower  to  the 
two  hours  foUowing  midnight,  and  gives  at  a  glance  a  more  definite 
idea  of  the  period  of  actual  maximum  activity  of  the  shower  than 
can  be  obtained  from  an  inspection  of  the  numbers  themsdves. 
The  time  of  maximum  would  seem  to  have  been  abojat  1^  2Gr  a.m.  to 
1^  25^  A.H. ;  but  this  period  is  somewhat  doubtful,  owing  to  the 
intervention  of  clouds  a  few  minutes  earlier.  During  one  minute, 
namely  that  from  1**  4"  a.m.  to  P  5"  A.M.,  with  a  clear  sky,  there 
were  counted  no  fewer  than  132  meteors ;  but  the  average  for 
one  minute  from  the  five  minutes'  observations  frt)m  1^  a.m.  to 
P  5*"  ▲.H.  ifl  not  nearly  so  great  as  the  average  for  one  minute 
from  the  observations  from  V  20"  a.m.  to  1**  25"  a.m.  It  must,  how- 
ever, be  borne  in  mind  that  during  four  minutes  out  of  the  five  in 
the  former  period  the  sky  was  partially  cloudy,  whilst  in  the  latter 
period  the  sky  was  free  from  cloud. 

I  may  here  mention  that  during  three  periods,  each  five  minutes 
in  duration,  at  different  parts  of  the  shower,  observations  were 
made  of  the  number  which  appeared  in  each  minute ;  and  as  one  of 
these  periods  happened  near  the  time  of  maximum,  intensity,  it 
may  be  interesting  to  exhibit  the  numbers  counted  in  a  tabular 
shape. 


Nov.]        KA8H— MSTBOSIO  BHOWEB  OF  HOV.  19-14,  1866. 


261 


Table  II.  Number  of  Meteors  ooimted  per  minute  at  three 
different  periods  between  midnight  and  2^  a.h. 


Number  of 

Betwieen  what  minutes. 

Meteoniin 
each  minute. 

Bemarks. 

h  m 

Midnight  to  o    i  a.m 

5 

h  m 

Cloudy  in  the  north. 

O     I  A.M.  too     ftAJL 

5 

o     aA.M.  too     3A.X 

4 

■ 

O      3  A.M.  too     4A.X 

2 

Cloudy  in  all  direotions. 

O      4A.M.  too      5A.M4 

2 

. 

1      OAJLtOI       I  A.M 

37 

I       I  A.M.  to  I      2A.M 

I      2  A.M.  to  I       3  A.M 

11 

Gloudfl  here  and  there. 

I      3  A.M.  to  I      4A.M 

100 

I      4A.M.  to  I      5A.M 

132 

Clear. 

I  30A.M.  toi  31A.M. 

76 

1    31  A.M.  to  I    32A.M 

,*j 

I   32  A.M.  to  I   33  A.M 

aoudlesa. 

I  33A.M.  to  I  34A.M. 

III 

I  34  A.M.  to  I  35  A.M. 

lOI 

/ 

2.  The  observationB  of  paths  of  meteors  upon  which  good  de- 
terminations of  radiants  could  be  based  amount  from  all  observers 
to  about  200,  of  which  at  least  two-thirds  are  conformable  to  Leo, 
and  giye,  when  projected  on  a  chart,  a  mean  radiant  above 
y  Leonis,  or  right  ascension  148^  50',  and  declination  north  24^ 
The  determinations  from  all  the  observers'  paths  of  this  radiant 
are  sensiblj  the  same. 

8.  Many  attempts  were  made  to  obtain  definite  information 
regarding  the  composition  of  the  meteors  by  means  of  their 
spectra.  The  spectroscope  (Herschel-Browning's)  was  directed 
to  a  prolific  field,  across  which  the  meteors  were  constantly 
passing;  and  many  spectra  were  seen,  but  in  nowise  could  I  per'- 
ceire  that  they  differed  from  the  spectra  of  the  surrounding  stars. 
With  the  trains,  also,  1  cannot  lay  claim  to  any  greater  success ; 
an  examination  of  them  gave  white  streaks  only  in  the  spectro- 
scope, similar  to  their  appearance  when  viewed  with  the  naked 
eye. 

In  conclusion,  a  few  words  maybe  devoted  to  the  colours,  sizes, 
Ac.  of  the  meteors ;  and  I  may  remark  generally  that,  during  the 
great  shower,  a  &r  greater  proportion  of  very  large  meteors  of  all 
colours  were  seen  than  I  remember  to  have  ever  before  witnessed. 
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but  tliat  after  2^  a.m.,  when  the  numbers  decreased,  blue  meteors 
of  no  very  unusual  size  were  the  preicalent  kind.  Little  addi- 
tional information  upon  these  points  can  be  obtained  from  the 
observer's  notes,  owing  to  the  scantiness  of  the  number  of  definite 
observations  as  compared  with  the  total  number  of  meteors  which 
appeared. 


W.  T.  Ltitf,  Esq.,  B.A.,  P.E. A.S.,  Greenwich. 

This  morning  I  commenced  to  observe  the  prophesied  display  of 
meteors  about  2  o'clock  mean  time.  I  had  arranged  so  to  do  from 
not  expecting  the  principal  shower  until  the  rising  of  Leo ;  but, 
in  fact,  the  grandest  appearance  had  already  taken  place.  My 
intention  was  to  make  my  observations  at  the  Boyal  Observatory, 
where  I  took  my  station  on  an  exposed  place  on  the  leads  near 
the  east  dome,  whilst  an  assistant,  Mr.  Thomas  Wright,  computer 
in  the  astronomical  department  of  the  Observatory,  stood  inside 
the  dome  and  recorded  my  observations  by  the  aid  of  the  sidereal 
dock,  Eamshaw,  placed  there  for  astronomical  purposes.  I  have 
reason  to  hope,  therefore,  that  although  the  number  of  observa- 
tions I  have  to  report  is  but  small,  they  may  (at  least  the  greater 
part  of  them)  lay  claim  to  a  considerable  degree  of  accuracy.  I 
should  remark  that  I  made  no  attempt  to  count  or  determine 
the  number  of  meteors  which  came  into  view  whilst  I  was  watch- 
ing, but  aimed  solely  at  noting  the  times  and  places  of  a  few 
of  the  more  remarkable  ones. 

The  first  was  a  very  remarkable  one ;  it  appeared  at  2**  13"  35* 
A.H.  between  Eegulus  and  y  Leonis ;  almost  at  once  separated 
into  several  fragments  equal  to  stars  of  the  2nd  and  3rd  mag- 
nitudes (the  light  obscuring  or  rendering  undistinguishable  i| 
Leonis),  remained  stationary  for  nearly  20",  and  then  gradually 
disappeared.  The  colour  was  very  brilliant.  About  1  minute 
afterwards  my  attention  was  arrested  by  a  splendid  meteor  (of 
which  I  forgot  to  record  the  exact  time),  leaving  a  brilliant  streak, 
which  appeared  close  te  Mars  and  moved  rapidly  towards  Procyon, 

At  2^  22*"  27*  A.M.  a  fine  meteor  appeared  and  remained  visible 
for  3  seconds,  but  left  no  train.  Its  direction  was  nearly  parallel 
to  y  and  /3  TJrs®  Majoris,  but  somewhat  nearer  to  the  former  star. 

At  2*»  26"  41*  A.M.  a  meteor  appeared,  followed  by  a  long  train, 
and  was  visible  for  about  4  seconds.  Its  course  was  from  Cygnus, 
almost  midway  between  Cassiopeia  and  Polaris. 
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At  2^  29"  16*  JL.M.  a  meteor  passed  in  the  space  of  2  seconds, 
from  between  Mars  and  Pollux  to  Frocyon,  leaving  no  streak. 

At  2''  36"*  66'  A.M.  a  meteor,  which  I  can  liken  only  to  a  most 
brilliant  flash,  passed  from  halfway  between  Cor  Caroli  and  y 
TJrsffi  Majoris  to  if  UrsaB  Majoris. 

At  2^  37"*  54'  A.H.  one  passed  in  about  2  seconds  from  between 
e  and  (  TJnsd  Majoris  towards  jS  TJrsss  Minoris. 

At  2*  44"  1"  A.M.  from  a  TJrssB  Majoris  to  very  near  /3  Ursie 
Minoris. 

At  2*  46"  26*  A.M.  from  half^^ay  between  Mars  and  Frocyon 
to  5°  frt)m  Castor  (towards  the  Pleiades):  this  meteor  left  a 
beautiful  train,  visible  for  several  seconds. 

At  2^  48"  46*  A.M.  a  meteor  blazed  out  suddenly  in  a  globular 
form  equal  to  Mars  in  brightness,  and  was  visible  for  3  seconds, 
in  the  passage  only  from  3  Leonis  to  )3  Leonis. 

At  2^^  49"  45*  A.M.  a  small  meteor  without  train  was  observed 
frx>m  halfway  between  5  and  /3  Leonis  to  a  little  below  /3  Leonis ; 
duration  2  seconds. 

At  2^  51"  42*  A.M.  from  6  Leonis  towards  the  horizon,  slightly 
inclined  to  the  north. 

At  2''  52"  18*  A.M.  from  f  UrsaB  Majoris  towards  the  north 
horizon :  this  meteor  was  followed  by  a  long  streak. 

At  2^  52"  45*  A.M.  a  meteor  appeared  with  a  magnificent  train. 
Its  course  was  nearly  parallel  to  y  and  S  Ursffi  Majoris,  starting 
from  about  one-third  the  distance  between  y  and  fi  Urssd  Majoris. 

At  2^  56"  1^  A.M.  from  halfway  between  Mars  and  /3  TJrsffi 
Majoris  towards  Capella ;  visible  only  about  6° ;  duration  3  or  4 
seconds. 

At  8**  2"  55*  A.M.  another  with  course  almost  identically  the 
same,  leaving  a  train. 

At  S^  6"  12*  A.M.  from  Cor  Caroli  towards  the  north  horizon, 
brilliantly  coloured,  and  visible  for  nearly  3  seconds. 

At  3"*  10"  36*  A.M.  from  e  Leonis  towards  Sirius. 

At  8^  20"  lO'  A.M.  from  6  Leonis  towards  the  horizon. 


Hbnbt  J.  Slaok,  Esq.,  Camden  Square. 

My  wife  and  self  saw  about  1500.  They  were  thick  as  hail  (not 
quUe)  from  12||^  to  1^^.  At  and  after  2^  they  declined  in  num- 
ber ;  and  at  3^^  we  gave  up  looking. 

I  examined  a  good  many  with  the  spectroscope,  but  could  only 
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see  their  spectra  while  very  bright,  on  account  of  the  qnantitj 
of  diffused  gaslight.  I  saw  seyeral  green  and  yellow  spectra  of 
the  ^roffitf,  but  none  pure  jeUow.  The  spectra  of  the  body  of 
those  I  saw  were  much  like  those  of  Sirius  as  seen  in  some 
instruments.  To  the  naked  eye  the  trains  appeared  yellow,  blue, 
green,  and  sometimes  purple — ^nearly  always,  if  not  quite  always, 
yellow,  very  conspicuous,  like  a  train  of  minute  closely  packed 
golden  sparks.  This  appearance  was  at  the  edges,  and  the  middle 
blue  or  green.  A  considerable  number,  which  had  short,  broad 
trains,  exhibited  prismatic  colours.  The  great  majority  of  those 
seen  from  S.  to  £.  radiated  most  distinctly  from  points  in  Leo ; 
many  upwards  and  downwards  from  a  Leonis,  and  others  frt)m 
y  Leonis.  Numbers  seen  S.S.AV.  and  S.W.  had  the  same  direc- 
tion as  if  projected  from  E.  upward  to  the  zenith  and  then  down- 
ward. Many  with  no  tails  burst  in  the  midst  of  Leo  near  y  to  the 
south.  The  luminous  paths  were  exceedingly  long,  in  hundreds 
of  cases  from  40°,  50°,  to  60°  and  90^.  Many  that  were  first  seen 
about  40°  above  the  horizon  finished  beyond  the  zenith  down  to 
the  West. 


Bear  Admiral  Ommannbt,  Paddington. 

A  few  minutes  after  midnight  I  obserred  quantities  of  meteors 
shooting  across  the  zenith  to  the  north-west,  about  12^  30™ ;  the 
celestial  concave  was  pervaded  by  the  continuous  and,  in  some 
places,  the  simultaneous  discharge  of  meteors ;  no  single  observer 
could  enumerate  them.  The  most  brilliant  ones  crossed  the  Grreat 
Bear  towards  the  Pole-Star,  and  traversed  G-emini,  Taurus,  and 
Orion,  apparently  coming  from  the  south-east  quarter  of  the 
heavens. 

Very  soon  afterwards  the  radiant-point  developed  itself  in  a 
most  remarkable  degree  of  accuracy  near  the  centre  of  a  trape- 
zium of  stars  in  Leo :  my  eye  was  attracted  by  seeing  the  dis- 
charge of  a  distinct  flash,  which  was  soon  followed  by  another 
of  the  same  nature,  having  no  path  or  lateral  movement ;  this  was 
repeated  on  the  same  spot  during  the  shower ;  around  this  point 
the  meteors  appeared  to  emerge,  making  shorter  or  longer  trails, 
according  to  the  distance  of  emergence  from  the  radiant-point,  or, 
as  it  were,  showing  the  angle  of  inclination  made  between  the 
path  of  the  diverging  meteors  and  the  focal  meteors  exhibited  by 
the  flash.  On  casting  the  eye  round  the  celestial  concave,  the 
meteoric  tracks  manifested  their  having  a  common  centre ;  for  on 
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retracing  the  yanishing  trails,  the  lines  of  divergence  all  con- 
centrated on  the  point  observed  in  the  constellation  of  Leo. 

The  radiant-point  being  at  a  low  altitude  during  the  shower, 
its  position  was  the  more  accurately  defined  by  perceiving  some 
meteors  descend  from  it  directly  down  to  the  horizon,  also  to  the 
south-east  and  south-westerly  quarters.  Yery  few  meteoric  paths 
deviated  from  the  general  lines  of  divergence  from  the  focal 
point.  About  1^  10"  a.m.  I  observed  a  very  distinctive  meteor, 
having  a  broad  light-bluish  path,  shoot  from  Leo  across  Orion 
below  the  belt  and  vanish  about  6°  beyond ;  its  luminosity  to- 
wards the  termination  of  the  path  was  visible  at  least  two  minutes, 
leaving  a  nebulous  or  cloudy  expansion  about  the  point  of  its 
disappearance. 

About  P  A.M.  I  observed  one  very  remarkable  phenomenon  at 
the  radiant-point,  in  the  shape  of  a  bright  golden-coloured  flash 
of  a  zigzag  form  (thus  ^)  ;  its  extent  was  limited  to  one  degree 
in  arc ;  was  visible  for  one  second  in  time. 

The  shower  was  demonstrating  its  maximum  effect  between  12^ 
90r  A.1C.  and  V  20*^  a.k.  ;  at  1^  3(r  a  great  diminution  of  meteors 
was  apparent,  by  1**  46"*^they  were  shooting  at  intervals.  Owing 
to  the  vast  showers  of  meteors  which  appeared  in  an  exceptional 
dear  atmosphere  and  cloudless  night,  the  effect  was  marvellous 
and  brilliant  beyond  description ;  but  the  meteors  themselves, 
I  think,  were  small  in  comparison  to  the  shooting-stars  generally 
observed  on  ordinary  occasions ;  no  head  or  nucleus  was  per- 
ceptible in  any  instance. 

Previously  to  the  shower  I  observed  but  one  conspicuous-meteor: 
about  11^  30^  P.M.,  Idth,  a  bright  yellow  one  flashed  from  east  to 
west  through  an  arc  of  40^,  at  an  altitude  of  about  16°,  and  paf^el 
with  the  horizon  in  the  south. 


y.  Easel,  Esq.,  F.S.A.S.,  Grammar  School,  Glapham. 

From  -0^  to  1"  i..M.,  saw  886  meteors  in  the  northern  half  of 
the  sky.  Their  numbers  increased  so  rapidly  that  it  soon  became 
impossible  to  record  their  locality  and  appearance.  About  this 
time  a  few  light  clouds  were  prevailing. 

From  1^  to  2^  A.M.  the  heavens  presented  a  spectacle  perhaps 
the  finest  that  can  be  witnessed  from  the  sur&ce  of  our  globe. 
Hie  whole  celestial  vault  was  brilliantly  illuminated  by  rocket- 
like trains  of  light  in  almost  countless  numbers.     These  fiery 
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visitors  were  racing  one  after  another,  exhibiting  at  the  same 
tim6  bright  hues  of  emerald  green,  blue,  red,  and  sometimes  orange. 
This  was  indeed  a  grand  display,  and  all  I  could  do  was  to  en- 
deavour to  count  them ;  yet  very  many  were  missed,  owing  to  the 
rapidity  of  their  succession.  The  greatest  number  took  place 
from  1**  7"  JL.M.  to  1^  24"  A.M.,  during  which  interval  T  counted 
465. 

From  l**  to  2*'  a.m.  I  counted  1118.  After  2''  the  numbers 
decreased  rapidly. 

The  following  Table  shows  the  numbers  seen  in  successive  half 

hours : — 

h     m  h     m 

From    6    0  to  11    0  p.m.      7  were  observed. 

„     11    0  -  11  80    „        9 

„     11  80  —  Midnight       12  „ 

„       0    0  —    0  80  A.M.    73  „ 

„       0  80  —    1    0    „    263  „ 

„       1    0  -    1  80    „     724 

„       1  80  —    2    0    „    894  „ 

„       2     0  -    2  80    „      61 

„       2  80  -    8    0    „      56 

„       3    0  —    8  80     „      22  „ 

„       8  80  —    4    0     „      82  „ 

„       4    0  —    4  80    „      84  „ 

„       4  80-    6    0    „      12 

„       5    0  —    6  30    „ 9 

Total 1708 

I  estimate  that  the  total  number  must  have  been  four  times  as 
many. 

The  characteristics  of  the  maximum  display  were  the  follow- 
ing;— 

1.  The  general  direction  of  the  meteors  was  from  east  to  west. 
Those  which  originated  east  of  the  radiant-point  were  retrograde, 
ft.  e.  moved  from  west  to  east. 

By  the  radiant-point  is  meant  that  point  in  the  heavens  from 
which  all  the  meteors  appeared  to  emanate.  On  this  occasion 
that  point  was  about  the  centre  of  the  nckle  in  the  consteUation 
of  Leo.  When  this  constellation  is  on  the  horizon,  it  is  situated 
pomewhat  to  the  east  of  the  Great  Bear.  The  radiant-point  was 
on  the  horizon  of  London  at  10**  12™  p.m.,  on  Tuesday,  and  on 
the  meridian  (i.  e.  at  its  greatest  height)  on  Wednesday  morning 
at6*^18»A.M. 
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2.  The  meteoric  fcrams  of  light  were  remarkably  brilliant,  and 
many  of  them  of  the  shape  of  a  spindle,  being  brighter  in  the 
middle  of  their  patL 

3.  The  greater  number  of  the  meteors  were  very  bright,  and  in 
some  instances  as  large  as  the  planet  Jupiter.  Their  colour  was 
yellow,  orange,  and  sometimes  red,  whilst  the  luminous  paths 
were  of  a  green  or  bluish  hue,  though  in  some  cases  red. 

4.  The  trains  were  of  two  kinds — either  of  a  continuous  line  of 
light,  or  presenting  the  appearance  of  luminous  dust  or  sparks. 

In  order  to  make  it  intelligible  what  these  trains  of  light  are, 
and  how  to  account  for  their  existence,  it  is  supposed  that  me- 
teors becoming  inflamed  by  entering  our  atmosphere  are  being 
consumed  in  their  passage  through  it,  and  that  the  trail  of 
luminous  dust  or  sparks  may  be  incandescent  particles  detached 
from  the  surface  of  the  body  both  by  chemical  action  and  by  friction. 
The  air  in  front  of  the  meteor  is  condensed  proportionately  to 
the  resistance,  s.  e,  to  the  square  of  the  velocity,  and  conse- 
quently compressed  hundreds,  even  thousands  of  times  as  much  as 
in  front  of  projectiles  of  ordnance ;  and  in  consequence  of  this 
compression  it  is  raised  to  an  intense  heat  which  renders  it 
luminous.  The  relative  velocity  of  motion  has  been  ascertained 
to  be  from  18  to  36  miles  in  a  second. 

5.  The  duration  of  appearance  of  the  trains  was,  boi;h  in  the 
east  and  west,  from  2  to  14  seconds — in  a  few  instances  longer. 

6.  The  longest  and  most  brilbant  trains  were  towards  the  west, 
varying  from  2  to  20  degrees  in  length.  Those  in  the  east  were 
comparatively  short,  about  2  or  3  degrees  ;  but  the  duration  of 
their  appearance  was  quite  as  long  as  that  of  the  former. 

7.  The  meteors  for  the  most  part  were  observed  to  be  about  the 
G-reat  Bear,  Cancer,  and  Cassiopeia.  They  were  rather  rapid  in 
tracing  their  course. 

Before  concluding,  I  must  beg  to  direct  the  attention  of  ob- 
servers to  this  fact,  that  after  2^  a.m.,  and  after  Leo  had  got  up 
pretty  high  above  the  horizon,  the  meteors  I  saw  from  that  time 
took  a  different  course ;  they  mostly  proceeded  from  S.S.E.  to  N. 
by  W. — as  it  were,  towards  the  magnetic  pole.  This  is  a  feict 
which  I  state  in  the  hope  of  eliciting  corroboration  from  ob- 
servers ;  it  would  also  add  to  the  interest  of  the  subject  to  know 
whether  the  magnetic  needle  was  at  all  affected  by  the  great 
shower  *. 

Auroral  clouds,  or  diffused  light,  such  as  is  ofben  remarked 
*  The  xnagneta  were  ngt  affectedL-^Eou 
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during  exhibitiona  of  the  Aurora  Borealis,  prevailed  in  the 
northern  horiuon  during  the  earHer  part  of  the  night,  and  alao 
immediately  after  the  principal  display.  Vi?id  flashes  of  lightning 
were  seen  in  the  northern  horizon  at — 

h  m  8 
10  13  87] 

10  43  35  V  F.M.  G.M.T.,  Nov.  13th. 
10  46  30J 
0  36  39^ 

l20~[^''-'^''^'^^*- 
2  40  —J 

At  6^  10"  A.M.  I  saw  with  great  interest  an  inclined  cone  of 
light,  its  base  being  upon  the  east  horizon,  and  its  summit  at 
a  certain  height,  reaching  almost  to  Leo.  This  was  a  brilliant 
Zodiacal  Light. 


T.  SoFWiTH,  Esq.,  F.E.S.,  London. 
I  observed  the  southern  part  of  the  sky  for  upwards  of  half  an 
hour  on  the  morning  of  the  14th  inst.,  viz.  from  half-past  I*'  to  a 
few  minutes  after  2''  a.m.  From  my  window  I  had  a  tolerably 
wide  view — exceeding  100°  in  range ;  and  the  objects  near  the 
horizon  only  intercepted  from  6°  to  9°  above  the  level.  I  saw  a 
great  number  of  meteors,  nearly  all  coming  from  near  the  con- 
stellation of  the  Lion,  and  passing,  some  above,  others  across, 
and  some  below  the  contellation  of  Orion,  at  that  time  directly  in 
front,  very  clear  and  beautiful.  Several  of  the  meteors  were  as 
bright  as  Venus,  and  left  a  train  behind  visible  for  2second8  or  mare. 
I  endeavoured  to  count  them ;  but  this  was  somewhat  difficult 
when  four  or  five  were  in  view  at  one  time ;  yet  I  came  to  the  con- 
elusion  that  there  were  not  less  than  one  in  every  two  seconds, 
i,  e.  30  in  each  minute,  or  1800  in  an  hour.  But  this  appeared  to 
me  to  be  a  minimum ;  and  therefore  I  think  that,  for  at  least  15" 
after  half-past  l^  the  rate  was  not  less  than  2000  per  hour  in 
that  portion  of  sky  which  I  could  clearly  see — say,  70°  in  height 
by  100^  iu  width.  This  is  the  result  I  arrived  at  and  noted  down 
before  seeing  any  accounts  by  anyone.  It  can  scarcely  be  called 
^  observation ;"  for,  having  had  some  rather  arduous  work  the 
preceding  day,  and  more  in  prospect,  I  could  not  sacrifice  a 
night's  rest,  and  took  my  chance  of  what  was  to  be  seen  from  my 
bed-room  window.    The  greater  number  were  of  the  brightness  of 
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stars  of  the  second  or  third  magnitude ;  few,  if  any,  brighter 
than  Venus ;  seyeral  as  bright  as  Jupiter.  Some  suddenly  disap- 
peared ;  but  I  saw  no  appearance  nor  heard  any  noise  of  explosion. 
As  Leo  was  just  on  the  eastern  edge  of  my  view,  I  could  see  that 
at  l^ast  -J-o  o^  them  came  thence,  some  few  having  a  more  irre- 
gular path  across  the  heavens.  From  repeated  countings,  I 
should  say  2000  per  hour  was  the  rate  for  the  period  1**  30"  to 
1*  45",  and  about  half  that  number  in  the  period  V  45"  to  2\ 


A.  CuLVDET,  Esq.,  F.B.S.,  Primrose  Hill. 

About  a  quarter  past  P  one  of  the  meteors,  starting  nearly  from 
the  horizontal  line  of  stars  in  Orion,  crossed  the  sky  towards  the 
west ;  and,  like  all  the  others,  the  nucleus  first  disappeared  after  a 
momentary  increase  of  brilliancy,  leaving  behind  it  a  long  line, 
the  centre  of  which  remained  bright  for  some  seconds.  I  con- 
tinued to  look  at  it,  surprised  that  it  remained  so  long  visible.  It 
appeared  then  as  a  streak  about  the  length  of  two  diameters  of  the 
sun,  gradually  becoming  fainter  and  more  confused;  so  that  I 
was  thinking  if  it  was  not  some  nebula  accidentally  situate  behind 
on  that  spot  of  the  sky,  into  which,  as  it  were,  it  had  dissolved 
itself.  Still  I  did  not  lose  sight  of  it;  and  after  two  or  three  minutes 
I  observed  that  the  spot  remnant  of  the  meteor  was  slowly  going 
lower,  in  a  line  rather  inclined  to  the  west,  but  nearly  coinciding 
with  its  meridian.  At  last  it  disappeared  entirely,  afber  having 
travelled,  during  10  minutes,  a  length  of  two  or  three  diameters 
of  the  sun. 

The  position  of  the  spot  where  it  began  was  about  at  an  angle 
of  45®  with  the  horizon.  I  am  sorry  my  astronomical  knowledge 
does  not  allow  me  to  give  more  precise  and  detailed  particulars ; 
but  I  mention  the  fact,  which,  coinciding  with  observations  of 
others,  might  be  of  some  service  in  drawing  conclusions  upon 
the  nature  and  movement  of  these  extraordinary  meteors.  The 
situation  from  which  I  made  the  observation  might  be  also  of 
some  importance,  compared  with  the  places  of  other  observers. 

I  am  sure  that  what  I  saw  was  the  tail  of  the  meteor,  and  not 
a  cloud,  because  I  followed  it  during  all  its  phases  very  carefully. 
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Prof.  A.  S.  Hebschel,  Glasgow,  N.B. 

A  map  of  83  meteors  recorded  here  ou  the  morning  of  the 
14th  inst,  with  the  aid  of  Mr.  A.  McGregor,  at  the  Observatory, 
shows  that  the  radiant-point  of  the  shower  was  in  B.A.  149^, 
N.Ded.  24°.  This  is  confirmed  by  my  father's  drawing  of  its 
position,  pricked  off  from  Bode's  map,  which  I  enclose.  The 
place  which  it  gives,  corrected  for  precession  since  the  date  of 
Bode's  Atlas  (1801),  is  in  E.  A.  148°  26',  N.Decl.  23^  SO'. 

A  list  of  about  50  meteors  recorded  by  Mr.  T.  Crumplen  and 
a  friend,  on  Primrose  Hill,  and  drawn  upon  a  map  which  I  have 
received,  places  the  radiant  in  E.A.  147°,  N.Decl.  24°.  In  the 
« Times '  of  the  15th  inst.  Mr.  G.  P.  Burder  states  that,  by  ob- 
serving the  meteors  near  the  radiant-point,  he  obtained  its  posi- 
tion midway  between  the  stars  y  and  fi  Leonis;  or  in  E.A. 
149°  40',  N.DecL  28°  40'.  The  position  of  this  point  appears 
therefore  to  be  pretty  well  ascertained. 

The  time  of  the  greatest  intensity  of  the  shower  here  was  at 
1^  15™  A.M.,  when  the  number  visible  to  a  single  observer  seeing 
only  half  the  sky  (the  other  half  being  hidden  by  the  Observatory 
buildings)  fell  one  or  two  short  of  60  per  minute.  The  number 
at  midnight,  and  again  at  half-past  2  o'clock,  was  one  or  two 
meteors  per  minute,  which  was  the  first  and  last  appearance  of  the 
shower.  On  a  moderate  computation,  about  8000  meteors  must 
have  been  visible  above  our  horizon  in  that  time. 

Three  considerable  meteors,  which  left  streaks  visible  to  the 
naked  eye  from  four  to  nine  minutes,  appeared  brighter  than 
Yenus.  A  fourth,  which  disappeared  near  the  star  e  JJrasd  Ma- 
joris,  at  2*"  42™  a.m.,  must  have  been  nearly  as  bright  as  the  full 
moon ;  for  it  lighted  the  interior  of  the  Observatory.  Its  streak 
remained  visible  fourteen  minutes.  In  our  observations,  a  draw- 
ing of  it  represents  its  different  phases.  Only  a  small  proportion 
of  the  meteors  were  as  bright  as  the  planet  Jupiter ;  and  of  the 
rest  the  proportions,  in  their  order  of  brightness,  were  about  aa 
foUows : — 

As  bright  as  Sinus  10  per  cent. 

„  1st  mag.  *  80       „ 

„  2nd  mag.  * 40       „ 

„  3rd  mag.  •  and  under  20       „ 

100 
In  general  the  nuclei  and  the  streaks  were  white.    A  frequent 
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colour  of  the  nndei,  however,  was  a  ruddy  yellow,  and  of  the 
streaks  pale  green.  The  contrast  of  these  colours  was  brilliant, 
in  certain  cases,  near  the  radiant.  When  first  deposited  the 
streaks  had  a  compact,  almost  massive  appearance;  but  those 
which  remained  visible  the  longest  diffused  themselves  into  clouds 
of  light,  generally  of  a  yellow  colour,  which  drifted  slowly  10®  or  12** 
in  a  southward  course  before  they  disappeared.  Just  as  a  row  of 
flames  seen  one  behind  the  other  appears  brighter  than  a  single 
flame,  this  portion  of  the  streaks  occasionally  grew  brighter  as  it 
contracted  itself  into  a  knot. 

I  repeatedly  examined  the  streaks  through  the  body  of  a 
Herschel-Browning  spectroscope.  The  instrument  contains  two 
prisma,  which,  together,  separate  the  red  from  the  blue  rays  of 
the  spectrum  about  two  degrees.  The  first  observation  made  was 
of  a  fine  green  streak,  which 'remained  visible  through  the  prisms 
for  five  seconds.  It  appeared  to  undergo  no  other  alteration, 
excepting  its  curvature,  than  if  it  had  been  examined  through  an 
ordinary  piece  of  glass.     The  following  note  was  recorded : — 

"  0*  54"  A.M.  Equal  to  Sirius ;  from  P  Canis  Minoris  to  /3  Eri- 
dani ;  left  a  streak  for  five  seconds.  The  streak  appeared  -as  an 
extremely  fine  line  in  the  spectroscope.'* 

It  may  be  noticed  that  the  star  /3  Canis  Minoris  itself  is  not 
visible  through  the  prisms  of  the  spectroscope,  on  account  of  their 
extraordinary  dispersive  power.  In  order  to  test  the  relative 
duration  of  visibility  of  the  streaks  in  the  spectroscope  and  to 
the  unassisted  eye,  Mr.  M'Qregor  agreed  to  observe  them  with 
the  naked  eye,  while  I  watched  them  in  the  spectroscope.  Each 
called  out  '^  gone  I "  when  the  streak  appeared  to  him  to  vanish. 
In  cases  where  the  same  streak  was  watched  the  following  agree- 
ments were  recorded : — 

*'  (f^  56"  A.H.  Equal  to  a  first«magnitude  star ;  left  a  greenish- 
blue  streak  for  three  to  four  seconds.  Agreement-to  within  half 
a  second. 

uffk  ^fpa  ^^  Equal  to  a  first-magnitude  star;  left  a  bluish- 
greeu  streak  for  the  same  time.  Agreement  to  within  half  a 
second. 

<<  l'^  Cr  4.1C.  Equal  to  Sirius ;  left  a  greenish-blue  streak  for 
five  seconds.    Agreement  perfect." 

In  some  cases  the  light  of  the  streak  was  entirely  dispersed  by 
the  prisms,  and  rendered  invisible.  Sodium  and  lithium  were 
absent.  Although  I  examined  a  great  number,  there  were  no 
signs  of  those  metals  being  contained  in  the  streaks.     The  fore- 
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goiiig  obBerrations,  howeyer,  make  it  highly  probable  that  a  single 
green  ray  is  the  brightest  part  of  their  spectrum,  which  may  be 
either  the  vapour  of  the  rare  metal  thallium  in  combustion,  or  it 
may  have  a  much  more  inscrutable  origin  in  the  bluish-green 
luminosity  of  Mr.  Huggins*s  unresolvable  nebula  and  comet- 
nuclei.  Is  it  possible  that  the  retrograde  motion  of  the  meteors 
may  be  explained  by  supposing  the  cloud  to  be  a  comet  which, 
like  Biela's  comet,  has  become  extinct  ? 

After  this  we  gave  our  attention  to.  determining  the  radiant- 
point,  and  I  had  no  other  opportunity  of  renewing  the  observa- 
tion of  the  meteor-spectra. 

The  following  letter  from  an  officer  at  Dover  refers  to  the 
same  subject : — 

"  DoTor  Castld,  Not.  15th. 

"  Sib, — ^Having,  together  with  another  officer  of  my  regiment, 
carefully  watched  the  meteoric  shower  which  occurred  on  the  night 
of  the  13th,  from  11**  p.m.  to  2**  30"  A.M.,  when  the  sky  clouded 
over,  I  venture  to  trouble  you  with  what  struck  us  both,  thinking 
it  may  prove  of  value  in  your  spectrum  analyses.  When  any 
colour  other  than  yellow  was  present  in  the  nucleus  it  was  imi- 
versally  violet  or  rose-colour,  and  in  some  cases  was  very  marked. 

"  The  trains  left  by  the  meteors,  on  the  contrary,  whenever  any 
particular  cdlour  was  displayed,  were  green,  very  similar  to  the 
green  band  in  the  spectrum  of  thallium.  We  both  remarked  on 
the  decided  prominence,  I  might  say  sole  display  of  these  tints. 
In  general  the  trains  were  white. 

"  I  remain,  &c." 
(Signed)  "  J.  Seymotjb  Davtes." 

"  A.  IS,  Herschel,  Esq.,  Ae.'' 

Mr.  Q-reg  sent  me  the  following  notes  of  meteor-spectra : — 
"  The  spectrum  of  the  trains  was  feeble  to  a  degree — I  could 
hardly  say  that  there  was  colour.  The  spectra  of  the  three  large 
ones  that  I  observed  much  resembled  in  size  and  effect  that  of  the 
crescent  moon  which  I  looked  at  last  evening !  I  did  not  see  the 
meteors  with  direct  vision,  and  so  cannot  say  how  large  they 
appeared  naturally.  They  had  all  spectra  like  the  enclosed 
(fig.  I.),  chiefly  red  (or  crimson),  green,  and  blue.  Two  of  them, 
were  a  little  less  marked  at  the  outer  edges  and  between  the 
colours  than  this  one  ;  and  they  occupied,-  as  compared  with  the 
field  of  view  of  the  instrument,  about  this  proportion  (figs.  I.  &  II., 
where  I  have  roughly  tried  to  give  the  effect).     Not  only  was  the 
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Nov.  14, 1866.     Speetroscapic  Meteors. 


At  moment  oi  disM>peanuioe  a 
crooked  line,  a  o,  appeared, 
where  the  orange  should  be 
in  the  prianatio  spectrum. 


Fint 


uvt  appeanukoe;  q)ectmm 
Kgolar  and  gorgeous,  equal 
that  of  one-moon.  Appa- 
rently divided  by  darker 
bands,  at  tolerably  regvdar 
interrals.  Orange  hardly 
peroeptible. 


Fig.n. 


line  of  demarcation  between  the  red,  gFeen,  and  blue  perfect, 
but  also  the  outside  edges  of  the  prismatic  spectrum ;  and  there 
seemed  to  be  pretty  numerous  darker  lvne9  across  the  spectrum 
in  a  vertical  direction.  At  the  instant  of  disappearance,  I  saw, 
or  thought  I  saw,  an  orange  line  or  band,  as  iA  fig.  11.,  between 
the  green  and  red,  suddenly  appear  and  disappear.  It  was  not 
straight  across,  but  deflected  or  jagged,  thus    L  •" 


Sir  J.  Hebsghel,  Bart.,  F.E.S.,  Collingwood. 

"At  10^  3(y»  P.M.,  Nov.  13th,  we  began  to  look  out.  At  first  nil. 
At  11^  7"  I  saw  the  first  meteor,  a  fine  one,  with  a  train  some 
30P  or  40°  long ;  another  at  11**  18"  ±  passed  below  Mars.^iom  the 
radiant.  At  11*^  22*"  one  under  Mars  (2nd  mag.)  shot  directly 
tovoards  the  radiant.  This  also  had  a  train.  About  ll**  SCT 
another  shoji  right  across  the  paths  of  the  regular  divergents ; 
2nd  mag. ;  slow,  passing  between  o  Urs»  Majoris  and  /3  UrssB 
Minoris.  These  were  the  only  two  which  I  saw  the  whole  night 
which  did  not  conform :  C.  saw  another. 

"  Erom  about  11**  30"  the  number  of  meteors  began  to  increase, 
and  about  12M2*'  10"  they  were  pretty  firequent.  From  12**  11" 
to  12^  31"  I  saw  about  40  or  50  fine  ones,  all  trained^  not  a  single 
exception,  as  was  the  ease  throughout.  At  12"*  81"  I  went  in,  and 
came  out  about  1**  a.m.  ;  and  now  they  were  getting  exceedingly 
frequent,  and  the  display  was  reaUy  superb.  In  the  inten^al 
between  this  and  1**  80",  when  I  went  in  again,  I  counted  up  to 
600,  and  then  left  off  counting ;  but  the  others  who  were  on  the 
roof  of  the  house  saw  a  great  many  more  than  I  did.  Frequently 
there  were  3,  4,  5,  6,  or  more  in  such  quick  succession  that  their 

t2 
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trains  were  coexistent.  Yeiy  often  two  ran  side  by  side,  one  a 
little  behind  tbe  other,  but  not  lagging.  Their  apparent  velocity 
was  remarkably  uniform.  In  a  great  many  instances  (indeed 
most  commonly)  the  head ''  shot  ahead  "  of  the  train  as  a  star 
or  planet  of  a  yery  high  red  colour.  The  trains  to  me  looked  all 
yellowish,  though  the  others  say  that  they  saw  blue  and  green.  All 
the  trains  were  sparkling  like  star-dust ;  but  in  two  or  three  cases 
there  was  a  remainder  of  cometic  phosphorescent  light,  very  per- 
sistent. In  one  which  exploded  with  a  flash  close  to  a,  /3, 7  Arietis 
(a  flash  which  made  F.  look  round,  seeing  objects  suddenly  illu- 
minated) this  cometic  appearance  lasted  (fairly  timed)  6  minutes! 
Its  place  at  first  was  was  close  to  a,  )3,  y  Arietis,  and  its  direction 
that  of  the  train — ^about  2°  or  2P  long ;  but  it  drifted  slowly 
southward,  and  at  the  same  time  changed  its  direction,  until  when 
it  had  got  about  7^  or  8^  from  its  original  place  its  di^ction  was 
nearly  at  right  angles  to  what  it  was  at  first. 

**  Another  which  left  a  cometic  mass  in  the  direction  of  the 
train  was  to  the  left  of*the  radiant,  about  10^  or  15^  from  it,  and 
its  direction  was  about  horizontal.  This  persistence  of  the  trains 
(for  this  did  not  shift  its  place  or  direction)  enabled  me  very  de- 
liberately to  satisfy  myself  of  a  fact  which  I  was  already  fully 
convinced  of  from  the  general  inspection  of  the  courses  of  all  the 
meteors,  viz.  that  y  Leonis  is  not  the  true  radiant,  but  a  point 
higher  up  in  declination  and  in  latitude. 

"  This  point  I  have  laid  doi^-n  on  Bode*s  chart,  from  careful 
consideration  of  the  whole  phenomenon,  on  the  enclosed  paper, 
pricked  off  from  Bode.  In  several  instances  meteors  appeared  at 
this  very  point,  and  in  all  such  cases  they  were  stationary  and 
stellar,  having  no  trains,  but  in  some  cases  leaving  on  the  spot  a 
luminous  smoke,  proving  that  their  direction  was  directly  towards 
the  observer. 

"Dropping  a  perpendicular  on  the  ecliptic,  I  find  for  tbe 
radiant  for 

1866,  Nov.  13-14,  Long.*  142^  Icy,  lat.  +10^  16'. 

**  Now,  on  that  date  (midnight), 
Long,  of  the  sun  seen  from  the 
earth «  61^26' 


.*.  Long,  radiant— Long,  of 
theearth    «  90° 46' 

*  Obsorre  that  Bode's  chart  being  for  ISOIO,  +55'  must  be  added  to  the 
longitudes  measured  on  that  chart,  for  precession. 
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a  much  better  coinddenoe  than  were  y  the  radiant,  which  would 
give  97**  6'. 

^  Hence  it  follows  that  the  plaue  in  which  the  meteoric  bodies 
were  moving  was  very  nearly  at  right  angles  to  the  radius  vector 
of  the  earth's  orbit  at  the  moment.  Except,  then,  we  assume  that 
their  place  on  Nov.  18th  is  at  or  very  near  an  apse,  they  cannot 
be  moving  in  ellipses  of  any  great  ezcentricity.  As  their  orbit 
therefore  is  nearly  circular,  their  absolute  velocity  is  nearly  equal 
to  the  earth's  velocity  in  its  orbit.  The  absolute  inclination  of 
their  orbit  is  nearly  twice  the  inclination  of  their  apparent  course 
to  the  ecliptic,  or  20^  80',  their  mean  distance  =1,  and  the 
direction  of  their  movement  retrograde. 

"  Professor  Newton  has  come,  I  believe,  to  a  conclusion  of  a 
retrograde  motion,  and  in  a  nearly  circular  orbit.  But — what 
then  becomes  of  the  '  Nebular  Hypothesis '  P — *•  a  question  to  be 
asked '  indeed ! 

"To  finish  my  story.  The  mayimnm  of  the  phenomenon  was 
wry  decidedly  past  at  1^  55™.  In  the  interval  of  about  half  an 
hour  from  1**  a.m.  to  P  30"  a.m.,  600,  as  before  said,  were  counted ; 
but  in  the  interval  from  P  55"*  to  2^  30°^  the  number  was  much 
smaller ;  the  phenomenon  was  evidently  dying  out.  From  2^  30"* 
to  8^  10™  I  went  in  again ;  and  on  resuming  my  station,  1  found 
that  it  had  become  cloudy.  It  soon  cleared  again,  and  was 
saperb ;  but  the  meteors  were  now  few  and  far  between — ^noue  of 
the  great-trained  ones,  but  chiefly  brief  flashing  ones.  As  this 
went  on  tilll  got  tired  of  waiting  for  a  fresh  burst,  I  gave  it  up 
at  about  8*  30™  a.m, 

"  J.  F.  W.  H." 

''CoUingwood,  1866,  Nor.  Hth.** 


Dr.  Gladstone,  F.B.S.,  Nottingliam. 

I  caught  a  view  of  a  good  many  of  the  meteors  in  my  spectro- 
scope of  Herschel's  construction.  The  bright  spark  was  re- 
solved into  rays  of  all  the  colours ;  but  in  one  instance,  at  least, 
I  noticed  a  very  decided  maximum  of  light — I  think,  in  the  yellow. 
The  trains  appeared  through  the  spectroscope  very  much  the  same 
as  they  did  without  it ;  hence  the  light  must  have  been  mainly 
uniform,  or  nearly  uniform,  in  reirangibility ;  but  what  the  ray 
was  I  do  not  know.    Unfortunately  I  had  no  absorbent  media  at 
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hand  to  determine  it ;  and  the  observers  around  me  gave  contra* 
dictory  opinions  as  to  its  colour.  On  theoretical  grounds  I 
suppose  it  was  the  dull  red  of  a  heated  body  becoming  cold ;  but 
it  may  have  been  the  sodium  D. 

Enclosed  is  a  tracing  of  a  drawing  I  made  of  the  "  Sickle  "  at 
the  time,  so  as  to  mark  the  point  from  which  the  meteors  seemed 
to  radiate.  Just  at  this  point  (the  cross  between  f  and  c  Leonis) 


9 

PeffiilJts 

I  once  saw  as  it  were  a  star  appear,  increase  in  brightness  till  of 
about  the  first  magnitude,  and  then  disappear,  without  apparent 
motion,  evidently  a  meteor  coming  straight  towards  me. 

The  usual  history  of  a  meteor  during  its  luminous  course 
seems  to  be  that  it  increased  in  brilliancy  till  it  suddenly  vanished, 
leaving  behind  it  a  train  which  was  not  uniformly  bright ;  for  the 
middle  of  the  train  seemed  more  luminous  or  larger  than  either 
its  beginning  or  its  end.  The  whole  appearance  was  just  what 
might  be  expected  if  a  small  piece  of  metal  had  ignited  and  burnt 
more  and  more  furiously  as  it  proceeded,  till  there  was  nothing 
left  of  it,  except  the  hot  oxide  or  ash  remaining  behind.  I  did 
not  see  any  meteor  explode  or  throw  off  sparks,  beside  the  trains ; 
but  two  instances  were  noticed  by  others  at  Nottingham.  Once, 
however,  I  saw  a  bright  blue  spark  fall  very  rapidly  almost  at 
right  angles  to  the  meteors  streaming  through  Orion,  and  leave 
nothing  behind  it. 


Bev.  EoBEET  Main,  E.E.S.,  Oxford  Observatory. 

As  early  as  the  evening  of  November  12  a  strict  watch  was 
kept  up  for  the  appearance  of  the  meteoric  shower ;  but  the  night 
proved  unfavourable,  the  whole  sky  being  overcast,  with  the  ex* 
ception  of  a  few  minutes,  when  a  few  of  the  brighter  stars  showed 
themselves  in  a  short  gap  in  the  clouds  near  the  zenith  at  3*^  80" 
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A-ic.,  the  wind  being  all  the  time  very  high,  and  the  rain  falling 
at  intervals. 

The  next  night  (November  13)  was,  generally  speaking,  a  bright 
one ;  the  afternoon  was  clear ;  but  shortly  before  11**  the  clouds 
suddenly  made  their  appearance.  It  began  to  rain,  and  for  a 
moment  there  seemed  to  be  little  prospect  of  having  a  good 
view  of  the  expected  display.  But  the  clouds  quickly  drew  off 
again ;  and  though  they  interfered  occasionally  with  the  observa- 
tions, they  did  not  materially  prevent  the  observing  of  the  phe- 
nomena. A  few  minutes  after  11^  Mr.  Lucas  began  the  observa- 
tions of  the  meteors,  and  was  joined  by  Mr.  Quirling  at  12^,  the 
meteors  making  their  appearance  now  and  then,  so  that  it  was 
possibfe  for  Mr.  Lucas,  who  undertook  the  noting  down  of  the 
observations,  to  take  many  notes  as  to  locality  and  appearance ; 
but  very  soon  they  made  their  appearance  in  such  numbers  that 
it  was  found  impossible  to  do  more  than  count  their  numbers, 
Mr.  Lucas  watching  the  portion  of  the  north  sky  of  the  prime 
vertical,  and  Mr.  Quirling  that  from  the  prime  vertical  to  the 
south. 

This  great  display  began  about  13^  (or  1  o'clock  in  the 
morning),  and  reached  its  maximum  at  about  13^  24™,  after 
which  time  it  gradually  began  to  slacken.  The  watch,  however, 
was  kept  up  tUl  18^,  though  after  15**  there  were  not  many  meteors 
seen.  In  all,  there  were  observed  not  fewer  than  3090  during 
the  night,  of  which  about  2000  fell  between  13*"  and  14^  or 
between  P  a.m.  and  2*"  a.m.  As  to  the  general  appearance  of  the 
meteors,  it  was  noticed  that  the  majority  of  them  were  of  a  whitish 
or  yellowish  colour.  Some,  however,  were  reddish  or  orange- 
coloured,  and  one  meteor  was  noticed  to  be  bluish.  The  brightest 
left  generally  a  train  behind  them,  which  was  to  be  seen  for  a  few 
seconds  after  the  meteor  had  disappeared. 

In  one  particular  instance  the  train  of  a  meteor  was  visible  for 
some  minutes :  this  was  the  train  of  a  bright  meteor  which  dis- 
appeared in  the  belt  of  Orion,  leaving  the  train  apparently  attached 
to  (  Ononis,  and  giving  to  that  star  the  appearance  of  a  comet 
with  a  tail  of  nearly  8°,  standing  out  at  a  position-angle  of  nearly 
136°.  It  then  detached  itself  from  the  star,  keeping  up  the  same 
route  as  the  meteor,  but  forming  itself  into  a  ball  of  faint  cometic 
appearance  of  about  15'  diameter,  which  grew  dimmer  and  more 
diffused,  and  disappeared  altogether  after  a  lapse  of  about  4°*  to 
8"  at  a  distance  of  nearly  1°  from  f  Orionis,  at  a  position-angle 
of  about  200P.     This  meteor  appeared  at  the  time  of  the  greatest 
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display,  at  13^  24^,  Only  in  two  instanoes  meteors  were  seen  to 
burst — one  in  the  east,  and  another  in  the  north. 

It  may  finally  be  remarked  that  there  was  at  one  time  seen  the 
flash  of  distant  lightning  coming  firom  a  dark  cloud  near  the  north 
horizon,  and  that  some  time  before  sunrise  the  zodiacal  light  was 
noticed  to  be  unusually  brilliant. 

The  photographic  sheets  did  not  indicate  any  active  electricity 
at  the  time  of  the  display. 


Lord  Weottbslbt,  F.B.S.,  Wrottesley  Observatory. 

I  observed  fifom  12**  30"  to  l*"  a.m.  Greenwich  mean  time.  My 
window  commanded  a  view  of  the  heavens  extending  from  about 
E.S.E.  to  S.W.,  or  from  Procyon  to  near  the  extremity  of  Cetus, 
and  from  the  horizon  to  about  the  altitude  of  Aldebaran. 

During  this  half  hour  Lady  Wrottesley  and  myself  counted 
209  meteors ;  but  the  number  must  have  been  greater,  as  occa- 
sionaUy,  but  rarely,  more  than  one  was  visible  at  the  same  time, 
and  the  attention  was  distracted.  All  the  meteors  shot  from  the 
east  towards  the  west ;  and,  with  scarcely  any  exception,  their 
course  was  at  first  in  a  line  at  right  angles,  or  nearly  so,  to  the 
three  stars  in  the  Belt  of  Orion.  About  three  of  those  I  observed 
myself  were  of  a  brilliancy  exceeding  Jupiter.  One  meteor  ap- 
peared to  commence  its  course  from  Procyon ;  and  another  burst 
in  the  Belt  of  Orion.  Almost  all  those  which  burst  displayed 
red  sparks.  A  great  many  first  became  visible  between  Procyon 
and  the  Belt  of  Orion. 

I  enclose  the  observations  by  Hough  and  Simpson,  the  gar- 
deners, which  were  made  in  the  open  air,  each  standing  with  his 
back  to  the  pillar  supporting  the  meridian  mark.  Ours  were 
made  with  the  window  shut. 


Messrs.  Hotjoh  and  Sikpsok,  Wrottesley. 
[The  obflerrations  are  all  G.  M.  T;] 

Observations  commenced  at  1^  10™  a.m.  At  this  time  the  sky 
was  clouded,  except  a  small  portion  in  the  north-east,  where 
Ursa  Major  and  Leo  were  visible.  Through  these  constellations 
meteors  were  darting  in  rapid  succession,  about  thirty  per  minute. 
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About  1^  25™  A.M.  five  meteors  were  seen  at  once ;  three  at  once 
were  seen  five  or  six  times,  two  at  once  several  times  hj  the  same 
observer. 

At  2^  0"  the  clouds  ha^  cleared  awaj,  and  countings  were  made 
of  the  meteors  seen  during  ten  minutes  hj  two  observers,  one 
looking  east  and  the  other  west,  with  the  results  given  below. 
The  paths  of  nearly  the  'whole  of  them,  prolonged  backwards, 
appeared  to  intersect  in  a  point  near,  perhaps  a  little  to  the  west 
of  y  Leonis.  Their  apparent  size  was  generally  that  of  stars  of 
the  first  or  second  magnitude ;  certainly  there  were  more  above 
second  magnitude  than  below  it.  The  colour  of  the  great-est  part 
of  them  was  either  orange  or  red,  that  of  their  streamers  gene- 
rally greenish  blue ;  this  greenish  blue  was  also  the  colour  of  four 
meteors,  which  much  exceeded  the  others  in  size  and  brilliancy, 
AH  of  them  left  streamers,  which  were  visible  from  five  seconds 
to  thirty  seconds,  the  streamers  of  the  brightest  meteors  being 
visible  the  longest. 

Number  of  meteors  counted. 


Seen  in  the  East 
Time. 


m 
o 
17 
35 
50 
>4 
30 
50 
15 


to 


h  m 
a  10 
a  27 
»45 
3  o 
3  *4 

3  40 

4  o 
4»5 


No. 
63 
45 
35 
40 
30 

13 

7_ 

»57 


Seen  in  the  West. 

Time, 
h  m  h  m 

a    o    to    a  10    

a  17    »    a  a7     


4  15    »>    4  »5 


Total 


No. 
67 
61 
47 
53 
44 
a3 
»7 
17 

339 
257 

596 


Times  of  the  four  largest  meteors,  and  approximate 
positions  of  points  where  they  disappeared. 

Bight  sfloenrion.  Deelination. 
h     m 

18    40  +50° 

la    40  +is*» 

II      o  -^33** 

oyer  ^  Arietis,  and  disappeared  a 
:ttle  to  the  west  of  that  star. 
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C.  H.  Weston,  B.A.,  Lansdowne  above  Bath. 

The  station  from  which  the  following  observations  were  made 
was  such  as  to  command  a  visual  radius  varying  from  twenty  to 
twenty-five  miles,  and  was  free  from  the  counteracting  glare  of 
artificial  light.  These  circumstances  may  possibly  account  for 
the  absence  of  all  reference  to  the  electrical  conditions  of  the 
atmosphere  by  other  meteoric  observers,  and  especially  to  the 
omission  of  any  mention  of  the  existence  and  continuous  preva- 
lence of  a  delicate  though  decided  Aurora  Borealis  during  the 
exhibition  of  the  meteoric  (or,  more  correctly,  the  planetoid) 
phenomena. 

Monday  Night,  November  12th, — Cloudy,  with  unusually  heavy 
rain,  the  ground- pluviometer  showing  as  much  as  0*985  of  an 
inch  of  rain  fallen ;  but  while  the  sky  was  found  at  different 
times  during  the  night  to  be  overcast,  yet  a  more  than  ordinary 
amount  of  light  pervading  the  atmosphere  was  distinctly  ob- 
servable, leading,  afler  the  next  day's  experience,  to  the  inference 
that  electrical  forcps  were  in  operation  then,  as  they  proved  to  be 
on  the  subsequent  day. 

Tuesday  Night,  l^th,  and  Wednesday  Morning,  14^A. — Meteoro- 
logical conditions :— Wind  W.  .&  W.S.W.  &  W.N.W.;  hori- 
zontal movement  about  thirty-five  miles  per  hour  (or  force  =  3)  ; 
sky  dear,  with  occasional  driving  cumulo-stratus  clouds,  some- 
times degenerating  into  nimbus ;  atmosphere  showing  local  con- 
densations of  moisture,  and  consequent  optical  exf^geration  of 
the  apparent  disks  of  the  stars. 

Electrical  conditions : — The  atmosphere  was  charged  with^^of^ 
tive  electricity.  Lightning  (sheet)  frequent  in  the  N.  &  N.W. 
Greenwich  mean  time  10**  p.m.  Aurora^  extending  from  N.W. 
to  S.E.,  producing  almost  crepuscular  light. 

Sheet  lightning  continued  (11*"  p.m.).  Aurora  now  brilliant, 
exhibiting  a  broad  strong  band  of  silvery  light  along  the  horizon, 
streaming  upwards  in  fleecy  forms,  and  giving  a  modified  moon- 
light appearance  to  the  heavens  and  the  earth's  surface  ;  and  some 
splendid  meteors  were  seen  in  the  north-east,  aud  afterwards 
increased  in  numbers. 

A  very  heavy  squall  now  occurred  (11**  50"),  bearing  with  it  a 
dense  nimbus  cloud,  with  a  driving  rain-scud.  Meteors  were  seen 
coming  from  over  the  black  cloud  into  the  clear  sky ;  and  where 
the  nimbus  was  thin  the  meteors  were  visible  through  the  clouds. 

*  The  mognete  at  GreeDwich  Observatory  were  not  diBturbed  at  all. — 
Editor. 
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After  the  dearing  of  this  heavy  scud  the  heavens  remained  doud- 
less  till  after  sunrise. 

Midnight. — Meteors  now  largely  increased  in  numbers. 

12*"  to  P  A.M.  Meteors  very  numerous — increasingly  so ;  one 
passed  across  Canis  Major,  now  in  the  S,E.,  and  bursting  (or 
attaining  its  maximum  ignition)  with  a  rosy  light  near  Siriusy 
absolutely  paled  that  resplendent  star. 

V  30^-2*"  30".— Meteors.  The  maximum*  exhibition  now  oc- 
curredy  amounting  in  the  quarter  observed  (N.E.  &  S.E.)  to  about 
600  per  hour,  averaging  about  ten  per  minute.  Their  numbers, 
however,  were  doubtless  much  larger,  as  frequently  several  me- 
teors appeared  to  burst  simultaneously. 

3'*-4i''iL.M. — ^Meteors  were  now  decreased  in  numbers  in  the 
same  quarters  to  about  200  per  hour,  or  nearly  4  per  minute. 

Aurora  was  now  lessened  in  brilliancy. 

4^  30"  A.M. — Meteors  became  at  this  period  more  rare. 

6*"  25"  A.M. — Aurora  appeared  to  assume  (at  about  two  hours 
before  sunrise)  a  different  appearance.  Instead  of  a  band  of 
silvery  brightness,  the  light  had  become  more  diffused,  making 
even  the  furniture  visible  in  a  room  facing  the  north-west. 

The  time  of  the  actual  local  rising  of  the  sun  (as  stated  ififra) 
dearly  shows  that  this  light  (whether  auroral  or  arising  from  any 
other  source)  was  certainly  not  crepuscular. 

6**  25".  A.M. — Meteors,  and  some  very  fine.  Two  were  ob- 
served also  to  cross  Canis  Major  (now  in  the  S.W.),  and  to  burst 
near  Sirius ;  and  one,  assuming  a  bluish  light,  equalled  Sirius  in 
brightness. 

6^A.M. — Meteors.  One  meteor  of  considerable  size  passed  at 
this  time  along  the  south-eastern  horizon,  and  was  distinctly 
visible  against  the  delicate  amber  glow  which  now  suffused  the 
south-eastern  sky. 

7^  25".  A.M.  Sun. — The  sun  now  began  to  rise  over  the  distant 
chalk  range  of  Wilts,  tinging  with  red  the  cloudless  sky. 

Characters  of  the  Meteors. — Some  of  them,  after  a  very  short 
course  of  (apparently)  a  few  feet,  burst ;  others  exhibited  an 
almost  continuous  sparkHng  track  (for  a  second  or  more),  like  a 
sky-rocket,  and  burst ;  of  others  the  bursting  sometimes  pro- 
duced (few  or  many)  scintillations,  and  at  other  times  more^ 
resembled  the  explosion  of  sky-rockets,  dropping  in  golden  di- 
verging points.  Some,  however,  were  likeEoman  candles,  assuming 
a  round  luminous  head,  and  leaving  a  smooth  and  not  scintil- 
lating track. 
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Colour*, — ^These  were  yarious— resplendent  white,  blue,  rosy, 
jellow,  and  golden. 

Direction. — The  great  mass  of  meteors  moved  from  E.  &  N.E. 
to  W.  &  S.W. ;  a  few  seemed  to  descend  from  the  zenith  to  the 
horizon  in  a  contrary  direction,  viz..  from  W.  &  S.  W.  to  E.  &  N.E. 
But  this  apparent  difference  arose,  ^doubtless,  from  an  optical 
deception,  resulting  from  the  position  of  the  spectator  being  in  a 
line  with,  and  to  the  west  of,  such  falling  meteors,  which  would 
give  the  apparent  retrograde  movement. 

The  grand  general  course  was  E.  &  N.E.  to  W.  &  S.W. 

Height, — ^From  the  statement  given  {tujpra)  of  the  midnight 
rain-scud,  it  is  dear  that  these  meteors  were  above  the  clouds. 

Lat.  5r  24' 80".    Long.  2^  1'. 

Height  above  mean  sea-level  740  feet,  approximately. 


Eev.  T.  B.  Skow,  Downside,  Bath. 

I  have  great  pleasure  in  forwarding  you  an  account  of  the  phe- 
nomenon of  Wednesday  morning  last.  Fortunately  a  tolerably 
clear  night  enabled  us  to  have  a  good  survey  of  the  heavens. 
Some  heavy  cumuli  hung  from  N.W.  to  S. ;  but  although  a  strong 
breeze  of  5  or  6  lb.  pressure  continued  all  night  from  the  W.N.  W., 
scarce  a  cloud  crossed  the  zenit|^,  thus  leaving  the  north  and  east 
clear ;  indeed  from  2^  80™  till  5^  the  sky  was  cloudless.  In  order 
to  note  the  circumstances  desired  by  the  Committee,  I  had  con- 
structed charts  in  accordance  with  the  columns  in  the  forms  sent, 
and  in  them  divided  the  hours  into  periods  of  five  minutes,  hoping 
thereby  to  be  able  to  record  some  fiM^t  of  interest ;  but  the  aston- 
ishing rapidity  with  which  the  maximum  density  of  the  shower 
arrived  quite  frustrated  all  attempts  at  minute  descriptions  of  in- 
dividuals, and  I  was  compelled  to  be  content  vrith  what  general 
results  I  could  glean  amid  the  novelty  and  excitement  of  the 
scene.  Passing  by  as  out  of  place  remarks  concerning  the  ssthe- 
tical  character  of  the  spectacle,  I  will  proceed  at  once  to  fac^» ; 
and  I  think  they  will  be  best  grouped  by  keeping  to  the  heads 
recommended  in  the  Committee's  forms. 

1.  Number. — ^My  arrangements  provided  for  a  watch  from  mid- 
night till  daybreak,  with  two  assistants.  At  10^  80™  I  went  out 
for  10  minutes,  but  could  not  observe  any  of  the  expected  visitors. 
I  went  again  at  IP  80™,  and  in  the  succeeding  10  minutes  saw  5. 
Operations  having  thus  commenced  above,  I  called  my  assistants 
to  begin  ours  below,  and  on  the  way  to  the  observatory  we 
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reckoned  20  between  O*"  and  0^  15"^.    The  numbers  jegistered  in . 
the  charts  were  as  follovns : — 

h    m  h  m 

Prom  0  15  to  0  20  were  registered  18 
26  „  18 

30  „  7 

35      .       „  17 

40  „  26 

45  „  43 

50  „  68 

55  „  92 

0  „  143 

5  „  207 

TTntil  tf"  30"  the  west  and  north  were  not  under  observation ; 
after  that  we  went  outside,  jet  up  to  one  o'clock  I  have  no  doubt 
many  escaped  us.  At  P  it  was  impossible  to  enumerate  them,  and 
we  could  but  stand  and  admire  the  wonderful  scene.  In  order 
to  have  some  estimate  of  the  increase  or  decrease,  I  took  minute 
observations  at  stated  periods  with  one  person  facing  the  north ; 
and  as  thej  were  equally  plentiful  in  all  parts  of  the  heavens,  an 
approximation  may  be  obtained ;  the  following  was  the  result : — 
h  m 
At  1  25  a  person  facing  the  north  saw  40  a  minute. 

99    1    ^  »  99  9>  28  „ 

9j  1  35  „  „  „  27        „ 

„  1  40  „  „  „  19         „ 

M     ■'•    *^  »  »  M  ^  »> 

j>  2    0  „  „  „  6        „ 

«  2  15  „  „  „  7        „ 

»  2  30  „  „  „  4        „ 

„    Z  4D  „  „  „  4  „ 

A  person  stationed  at  the  south  at  1**  15"  saw  44,  at  P  20" 
saw  90,  and  another  in  the  east  at  1^  10"  saw  92.  From  this  I  es- 
timate the  maximum  density  of  the  shower  to  have  occurred  at 
1**  10".  There  was  a  gradual  accelerated  increase  from  0**  40"  to 
1*,  and  a  sensible  diminution  at  1**  30",  and  the  extreme  brilliancy 
of  the  shower  may  be  said  to  have  subsided  at  l*"  45".  The  fol- 
lowing is  my  estimate  for  the  rest  of  the  morning : — 
li  m  h  m 
From  3  0  to  4  0  an  average  of  3  per  minute* 

„     4  0   „    5  0  „  2 

After  5*  they  became  rare, 

2.  Size, — Begarding  Venus  as  she  appeared  on  the  night  as 
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a  standard,  tbe  proportion  between  those  larger  and  those  smaller 
than  the  planet  seemed  to  vary  with  the  time.     At  a  rough  esti- 
mation the  following  was  the  result  of  my  consideration : — 
h    m         h    m 
From  0    0  to  0  30  those  larger  than  Venus  were  8  per  cent. 

„     0  80   „    1  30  „  „  „  4 

„     1  30   „    2    0  „  „  „  3        „ 

„     2    0   „   6    0  „  „  „  10 

I  should  say  that  about  20  were  considerably  larger,  but  yet 
none  so  large  as  to  be  classed  among  the  brilliant  meteors  that  are 
seen  occasionally  at  other  times  of  the  year. 

3.  Chhur.-—Thej  seemed  to  me  to  be  remarkable  for  the  absence 
of  all  colour,  chiefly  having  the  ordinary  pale  lustre  of  the  stars.  A 
few,  however,  had  a  tinge  rather  than  a  decided  colour,  somewhat 
resembling  the  tinge  frequently  seen  in  the  light  of  the  glowworm. 
One  at  C^  12"  had  a  blue  appearance,  another  at  tf*  26"  was  red ; 
again,  another  at  1^  10"  was  blue,  and  a  large  one  at  2^  17"  was 
decidedly  yellow.  Several  of  the  larger  ones  were  seemingly  of  a 
different  kind,  and  had  an  appearance  of  flame,  which  no  doubt 
gave  rise  to  the  common  epithet  of  fireballs.  The  colour  of  the 
trails  I  defer  to  the  head  ''appearance  of  the  path.'* 

4.  Duration. — Of  the  meteors  themselves,  the  great  majority 
scarcely  lasted  a  second ;  and  none,  I  think,  exceeded  two  seconds. 
Perhaps  the  proportion  of  those  lasting  between  one  and  two  se- 
conds might  be  estimated  at  6  per  cent. 

5.  PontioTif  or  Altitude  and  Aeimuth. — Their  multiplicity  pre- 
cluded aU  attempts  at  fixing  precisely  the  altitude  or  azimuth  of 
any ;  only  general  results  can  be  estimated.  The  general  direction 
of  the  start  was  undoubtedly  east  to  west.  They  sprung  from  all 
parts,  from  the  horizon  to  the  zenith — some  with  a  straight  path, 
some  in  various  curves,  and  some  apparently  in  double  curves. 
Some  were  seen  to  start  from  Leo  together,  and  then  diverge  in 
opposite  curves  to  the  north  or  south.  *Some  passed  across  the 
zenith  in  straight  lines,  occasionally  two  in  parallel  lines ;  while 
others  seem  to  have  completed  their  curve  in  the  distance,  present- 
ing to  view  the  external  part  of  it.  The  only  circumstance  that 
apparently  militates  against  the  theory  of  their  proceeding  from  y 
Leonis  was  that  a  few  passed  from  north  to  south :  these  were 
under  10,  and  their  course  could  no  doubt  be  explained  by  a  dif- 
ference in  their  distance  from  the  main  body — outriders  as  it  were. 
I  found,  too,  that  the  proportion  in  their  different  positions  varied 
somewhat  with  the  time,  in  the  following  manner : — 
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0 

„    3 

0 

0 

„    4 

0 

0 

„    5 

0 

h    m  h    m 

From  0  15  to  1  15  /  *^^^  jpassed  freely  from  east  across  the 
\     zemth. 

I  they  seemed  principally  to  branch  to  the 
„       1  15    „    2     0  <      north  and  south,  and  not  so  freely 
[     over  head. 

they  seemed  a  little  lower  in  the  heavens. 
'  there  were  but  a  few  in  the  east,  more 
north  and  south. 

4    0         •"     0  J  *^°^^^*'  ©ii^irely  iii  the  westy  but  as  com- 
"    *  ing  from  the  east. 

The  change  in  the.point  of  appearance  from  3*^  to  5**  I  attribute 
to  a  curious  diffused  light  that  spread  over  the  N.E.  and  E.  and 
dimmed  considerably  the  lustre  of  the  stars.  It  somewhat  resem- 
bled a  weak  diffused  aurora.  Another  curious  feature  about  those 
that  appeared  in  the  west  between  4**  and  5**  was,  that  they  were 
chiefly  in  straight  lines  and  much  more  inclined  to  the  earth,  and 
so  much  so  that  I  think  some  must  have  reached  the  earth  at  no 
great  distance.  I  have  heard  of  nothing  of  the  sort  in  the  neigh* 
bourhood ;  but  a  thing  of  the  kind  is  not  likely  to  be  discovered, 
owing  to  the  unseasonableness  of  the  hour. 

6.  Appearance  of  the  streaks. — The  trails  belonged,  I  think,  to 
by  &r  the  great  majority.  Their  form,  of  course,  corresponded 
to  the  course  of  the  meteor.  Several  I  noticed  were  disjointed ; 
i.  e.  the  trail  would  cease,  and  recommence  a  little  further  on ;  also 
in  others  the  nucleus  seemed  separated  a  little  from  the  trail. 
The  colour  of  the  trails  seemed  uniform,  the  pale  starlight,  with 
a  slight  bluish  tinge.  Their  duration  varied  from  one  to  five  or 
six  seconds.  About  a  half  did  not  remain  more  than  one  second, 
and  a  third  did  not  exceed  two  seconds.  A  large  meteor  at 
P  11™  30*  lefb  one  whose  duration  was  fifteen  seconds ;  but  this 
was  an  exception.  After  it  disappeared,  a  dull  diffused  light 
spread  over  the  space  it  occupied,  and  remained  for  some  minutes. 
I  had  the  good  fortune  to  catch  a  trail  in  our  15-inch  equatorial ; 
for  after  the  brilliancy  of  the  display  had  subsided  I  endeavoured 
to*  get  a  view  of  one  through  the  telescope.  After  waiting  some 
time,  one  shot  right  across  tlie  field  of  the  instrument.  The  velo- 
city pi^vented  a  glimpse  of  the  nucleus ;  but  the  trail  lasted  two 
seconds ;  and  the  impression  it  left  on  my  mind  was,  that  the  trail 
was  divided  down  the  middle  of  its  length,  and  that  the  lumino- 
sity appeared  on  each  side  of  the  division.  An  example  will  illus- 
trate my  meaning :  it  seemed,  as  one  might  imagine,  the  furrow 
of  a  vessel,  with  the  foam  on  each  side,  as  seen  from  a  great 
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height,  the  light  seeming  to  disappear  when  the  farrow  closed  up. 
Due  allowance  must  be  made  for  the  brief  duration  of  the  object, 
and  the  unknown  distance  requiring  some  focal  adjustment ;  for 
the  instrument  was  focused  for  stars  of  the  fifth  or  sixth  mag- 
nitude; still  the  impression  left  was  as  I  have  described.  I 
could  discern  no  motion  to  account  for  the  curious  phenomena 
observed  by  Mr.  Heath,  recorded  in  yesterday's  *  Times.'  To  the 
apparent  division  of  the  path,  I  am  inclined  to  attribute  the 
blue  tinge  almost  uniformly  observable.  The  length  of  the  dif- 
ferent trails  varied  up  to  60%  and,  as  far  as  I  could  estimate,  in 
the  following  proportions : — 

40  to  60        1  per  cent. 

20  „  40        3      „ 

0  „  20        80      „ 

No  trail 10      „ 

This  is  but  a  rough  estimation,  as  the  rapid  obliteration,  varied 
curves,  varied  distances,  and  their  multiplicity  prevented  any- 
thing but  a  hasty  calculation.  An  observer  represents  a  large 
one  to  have  extended  80^  or  90^. 

7.  Velocity. — I  can  give  but  little  information  on  this  head. 
The  absolute  velocity  of  any  I  could  not  determine  even  approxi- 
mately ;  but  relatively,  the  large  ones  seemed  to  have  a  less,  and 
those  with  larger  curves  a  greater  velocity ;  but  on  this  point  de- 
ception is  so  easy  that  I  am  not  at  all  confident  that  my  conclu- 
sions are  trustworthy. 

8.  The  Bursting, — I  did  not  notice  any  to  be  fractured  into 
splinters,  and  the  portions  scattered ;  but  about  ten  of  the  largest 
seemed  graduaUy  to  increase  in  size,  assume  the  appearance  of 
flame,  and  then  mysteriously  disappear.  The  flame  had  a  brilliant 
yellow  tinge,  and  disappeared  with  a  red  or  a  blue  tinge.  Three 
of  these  appeared  in  succession  at  2**  16"*  SO",  2**  17",  2"*  18": 
one  was  brilliant  enough  to  cast  a  shadow. 

This  is  the  general  result,  as  it  appears  to  me,  of  the  grand 
spectacle.  I  was  not  forhmate  enough  to  view  any  other  in  the 
telescope :  1  saw  a  minute  one  in  the  field,  that  could  not  have 
been  seen  by  the  naked  eye ;  but  its  velocity  was  so  great  that  I 
coidd  not  even  determine  whether  it  left  a  trail  The  trail  that  I 
did  see  in  the  glass  left  a  diffused  light  over  the  space  it  occupied 
after  its  disappearance.  The  barometer  stood  all  the  time  at 
29-248  in.,  which  is  above  the  normal  pressure  of  the  atmosphere 
at  our  height  above  the  sea.     The  thermometer  did  not  descend 
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below  4ff.    There  was,  of  course,  no  sound  or  odour  perceptible, 
on  account  of  the  high  wind. 


Jamss  Mottram,  Esq.,  Norwich. 

At  11^  P.M.  I  commenced  my  watch  for  the  meteors  from  mj 
garden  in  the  Lower  Close,  and  continued  to  do  so,  with  the  inter- 
mission mentioned  below,  till  ll**  62"  p.m. 

h    m  h    m 

From  11    0  to  11  16  counted 4 

„     11  16   „   11  30        „       10 

„     11  30   „    11  45        „       12 

Clouds  then  covered  the  sky ;  there  was  a  smart  shower ;  but  by 
midnight  it  was  clear  again ;  and 

from  12    0  to  12  15  there  were 28 

„     12  15    „    12  30         „  36 

„     12  30   „   12  41         „  38 

Clouds  again  intervened  till  P  10™ ;  then 

from  1  10  to    1  15  there  were 24 

„     1  15    „     1  30         „  190 

„     1  80   „     1  46         „  180 

„     146    „      162         „  29 

when,  clouds  having  again  come  over,  I  relinquished  my  watch. 
Daring  the  same  time  there  were  at  least  50  more,  which,  from 
their  &intness  or  other  causes,  I  did  not  accurately  note.  I 
placed  myself  looking  about  E.8.E.  During  this  time  there  were 
certainly  not  above  five  meteors  which  could  be  said  to  proceed 
towards  Leo.  The  wind  was  from  N."W. ;  and  the  24  which  were 
noted  from  1**  10"  to  1*  15"  were  all  seen  in  a  very  small  space 
in  the  northern  horizon,  from  which  the  clouds  were  then  be- 
ginning to  lifb ;  all  were  nearly  parallel  to  the  horizon,  and  shot 
from  east  to  west.  I  was  much  struck  during  the  earliest  part  of 
the  time  with  the  inclination  of  3  or  4  meteors  to  follow  one 
another  in  very  quick  succession  in  almost  the  siune  track,  which 
would  perhaps  be  free  from  meteors  for  some  time  afterwards.  Be- 
tween 11^  15"  and  11^  30"  three  took  almost  the  same  course  from 
/3  Orionis  to  y  and  f  Eridani.  These  were  all  very  bright,  and 
left  long  trails  behind  them.  I  thought,  on  two  occasions,  there 
were  loud  reports ;  but  I  could  not  connect  them  with  any  parti- 
cular meteor,  and  even  at  night  there  are  so  many  noises  in  the 
city  that  I  cannot  be  certain  about  this. 
VOL.  in.  z 
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About  ll''  30"  two  bright  meteors  fell  almoBt  perpendicularly 
between  a  AndromedsB  and  a  Fegasi. 

Between  12**  and  12**  15"  three  shot  up  in  quick  succession 
from  the  horizon,  between  the  paws  of  Ursa  Major ;  also  from 
that  time  to  12**  30"  several  shot  from  aTauri,  from  Orion's  belt, 
and  great  numbers  also  shot  through  Gemini. 

Around  the  latter  constellation  the  greater  number  appeared 
between  12**  30"  and  12**  41",  there  being  few  to  the  west  of  Orion. 

After  1**  the  numbers  increased,  so  that  I  paid  more  particular 
attention  to  that  fact,  and  thus  found  less  opportunity  to  mark 
with  any  precision  their  course,  which,  indeed,  was  in  all  direc- 
tions from  Leo.  

JoHK  Obaham,  Esq.,  Darlington. 

The  shower  of  meteors  predicted  by  astronomers  was  well  seen 
here  on  the  morning  of  the  14th  inst.,  the  state  of  the  atmosphere 
having  been  extremely  favourable  for  observing  the  phenomenon. 
As  early  as  11  o'clock  on  the  previous  night  some  very  fine  ones 
were  seen  rising  in  the  east,  and  darting  across  the  sky  in  various 
directions.  They  grew  more  numerous  as  the  night  advanced. 
The  point  of  apparent  divergence  was  evidently  near  the  eastern 
horizon.  This  point  was  indicated  with  remarkable  precision, 
whether  the  meteors  started  near  it  or  in  a  remote  part  of  the  sky. 

They  continued  increasing  in  frequency.  From  12  to  half  past 
12,  320  were  counted.  They  now  became  so  numerous  that  the 
attempt  to  count  them  had  to  be  abandoned.  The  main  shower 
may  be  said  to  have  lasted  from  half  past  12  till  half  past  1. 
During  that  hour  it  is  impossible  to  convey  an  adequate  idea  of 
the  grandeur  of  the  scene  presented ;  the  heavens  seemed  perfectly 
alive  with  them.  They  darted  out  from  all  parts  of  the  sky,  and 
pursued  a  westerly  course,  frequently  in  pairs,  as  if  racing.  As 
some  vanished  others  appeared,  thereby  making  the  shower  con- 
tinuous. The  average  number  in  constant  view  during  this  hour 
must  have  been  about  20. 

The  brightness  and  length  of  their  trains  were  very  variable. 
Many  appeared  to  be  as  bright  as  Sirius,  but  none  brighter.  The 
colour  of  all  appeared  to  be  either  orange  or  red,  and  the  trains 
green.  Those  seen  near  the  point  of  apparent  divergence  seemed 
sometimes  stationary,  at  other  times  to  have  a  very  slight  motion. 
The  trains  of  those  in  that  locality  appeared  comparatively  short, 
of  those  in  the  west  much  longer,  whilst  the  trains  of  those  which 
passed  to  the  north,  south,  and  over  the  vicinity  of  the  zenith 
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appeared  longer  still.  The  trains  remained  yiaible  (and  in  the 
larger  ones  for  a  considerable  time)  after  the  disappearance  of  the 
headsy  their  middle  parts  being  the  last  to  disappear. 

At  half  past  1  their  firequencj  had  sensibly  diminished ;  but  very 
many  fine  ones  continued  to  appear  at  intervals,  either  singly  or 
two,  three,  or  four  at  a  time,  till  the  near  approach  of  dawn. 

The  number  of  meteors  seen  on  this  occasion  must  have  been 
several  thousands ;  and  it  was  very  remarkable  to  find  with  what 
exactness  they  appeared  to  diverge  from  a  central  point.  The 
numbers  of  stragglers  seen,  or  those  which  did  not  appear  to 
move  in  harmony  with  the  fiery  host,  did  not  exceed  ten. 

The  central  point  from  which  the  meteors  appeared  to  diverge 
was  found  to  be  about  1^  south  of  (  Leonis ;  the  approximate  posi- 
tion of  the  central  point  was  therefore  right  ascension  10^  6"", 
north  declination  23^ 

At  12^  dS'^  a  flash  of  lightning  was  seen ;  others  appeared  at 
intervals  of  20  or  80  minutes  till  half  past  8.  Much  diffused 
light  pervaded  the  sky,  especially  near  the  horizon,  and  more  par- 
ticularly in  the  east. 

Thougb  the  fiery  shower  was  passed,  there  appeared  at  8^  4>7™ 
a  phenomenon  much  more  startling  than  that.  It  appeared  like 
a  serpent,  of  symmetrical  form,  and  of  such  brightness  as  to  im- 
press me  with  the  idea  of  solidity :  it  was  coiled  up.  The  appa- 
rent diameter  of  the  coil  was  about  three  times  that  of  the  moon. 
I  called  a  witness,  who  pronounced  it  to  be  like  a  conger  eel.  A 
star  of  the  fourth  magnitude  in  Leo  Minor  appeared  to  be  exactly 
in  the  centre  of  the  coil,  the  position  being  right  ascension 
Kf"  23'",  north  declination  86^.  For  2  minutes  no  change  of 
position  could  be  observed,  although  it  was  agitated  by  a  tremulous 
motion.  It  then  began  to  move,  at  first  very  slowly,  gradually  to 
uncoil  itself  and  expand  its  proportions ;  its  course  was  south- 
ward ;  its  motion  became  accelerated,  and  simultaneously  its  size 
increased  and  brightness  diminished.  Eventually  it  assumed  a 
parabolic  form,  the  apex  taking  precedence,  and  filially  vanished 
at  3^  55",  having  been  visible  8  minutes  and  traversed  a  space  of 
about  15^.  The  point  where  this  object  appeared  is  13°  north,  and 
slightly  east  of  the  point  of  apparent  divergence  of  the  meteors. 
It  is  worthy  of  remark  that  it  passed  through  and  disappeared 
near  that  place.  It  is  much  to  be  desired  that  this  remarkable 
object  may  have  been  seen  at  distant  places.  The  sky  was  very 
dear,  and  nearly  cloudless  throughout,  a  strong  breeze  blowing 
from  the  west. 

z2 
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JoHK  SouTHALL,  Esq.,  Leominster. 

1.  The  sky  was  mostly  briUiantly  clear ;  but  a  few  patches  of 
light  rain-doad  or  mist  floated  about.  There  was  a  flash  of 
lightmng  in  the  north-east  about  12^  45*.  There  was  a  strong 
phosphorescent  or  auroral  light  in  the  east  and  north-east. 

2.  The  meteors  increased  rapidly  in  number  until  about  1*  15" 
A.M.,  at  which  time  I  counted  in  the  east,  with  an  imperfect  field 
of  view,  thirty-six  in  a  minute.  At  this  time  the  total  number 
can  hardly  have  been  less  than  100  per  minute.  1^  15"  a.m.  was 
the  time  of  maximum  intensity,  as  far  as  could  be  ascertained. 

8.  The  meteors  yaried  from  a  size  larger  than  Venus  at  its 
greatest  brilliancy  to  small  streaks  of  light  a  degree  or  two  in 
length.  Perhaps  the  greatest  number  took  a  course  from  north- 
east to  north-west,  about  80°  above  and  nearly  parallel  to  the 
northern  horizon.  In  some  cases,  after  disappearance,  they  ap- 
parently reappeared  at  a  little  distance  and  continued  their  flight. 

4.  The  colour  of  the  meteors  varied  from  white  to  orange.  The 
trains  were  frequently  of  extreme  beauty,  and  exhibited  a  vivid 
phosphorescence  of  a  greenish-blue  colour,  very  similar  to  that  seen 
upon  shells  or  mother-of-pearl,  but  rapidly  vanishing.  In  two  or 
three  instances  the  wreath  of  smoke  left  behind  remained  visible 
for  some  time. 

5.  The  point  of  disappearance  of  some  of  the  meteors  in  the 
north-west  was  marked  hy  a  small  red  spoty  which  remained  statum- 
ary  and  visible  for  several  seconds. 

At  2^  A.M.  the  number  of  meteors  had  much  decreased,  and  the 
sky  became  more  cloudy. 


G.  C.  Thompsok,  Esq.,  Cardiff. 

Observations  were  commenced  at  midnight  and  continued  till 
6^A.M.,  November  14th,  with  the  exception  of  about  ten  minutes 
from  12*^  25»  to  12''  85",  and  the  half  hour  after  8**  a.m. 

A  very  large  proportion  of  the  meteors  seen  were  equal  to  stars 
of  the  1st  and  2nd  magnitude ;  a  few,  six  or  eight,  larger  than 
those  of  the  let  magnitude. 

All  the  meteors,  with  two  or  three  exceptions,  were  attended  by 
trains.  The  trains  were  very  brilliant  in  comparison  with  the 
nuclei ;  many  of  them  had  a  greenish  tinge.  The  train  was  visible 
mostly  for  one  or  two  seconds  after  the  disappearance  of  the 
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bead,  in  some  instances  for  longer  times,  up  to  a  minute,  and  in 
one  case  for  twelve  minutes :  this  last  assumed  a  serpentine,  and 
several  of  the  others  a  curved  form  after  the  disappearance  of  the 
head. 

Of  the  meteors  which  appeared  in  the  immediate  neighbourhood 
of  the  Sickle  in  Leo,  manj  traversing  a  small  arc,  say  V  to  2°, 
appeared  to  have  no  nucleus;  the  trains  of  these  were  often 
slightly  curved,  and  tapered  towards  each  end.  All  the  meteors 
with  the  exception  of  about  six,  came  firom  the  direction  of  the 
Sickle  in  Leo. 

At  midnight  the  sky  was  clear  after  a  shower  at  11^  80^  p.m., 
November  13 ;  several  meteors  were  seen  in  the  first  two  or  three 
minutes. 

At  12*^  15"^  a  bank  of  doud  rose  firom  the  north,  and  spread  till 
nearly  the  whole  sky  was  covered  at  12^  25'",  when  there  was  a 
shower  of  rain. 

At  1**  85"^  the  sky  was  quite  clear  and  cloudless,  as  it  remained, 
with  the  exception  of  low  clouds  on  the  horizon  at  times, 
afterwards. 

About  1*^  25"^  and  afterwards,  a  diffused  light,  changing  its 
position  slightly  at  times,  and  sometimes  intersected  with  streaks 
of  dark  (dear)  sky,  was  noticed  in  the  north  and  east.  The  stars 
shone  through  this  light  with  undiminished  lustre. 

At  2^  41"  a  flash  like  distant  lightning. 

The  time  of  greatest  frequency  of  the  meteors  was  between 
12^  50-  and  P  85".  Prom  P  40»  to  5^  the  meteors  steadily  de- 
creased in  frequency. 

The  following  are  the  numbers  of  meteors  counted  by  two  ob- 
servers, sitting  facing  opposite  points  of  the  compass. 

h  m  h   m  Meteors. 

From  12  88  to  12  48    five  minutes 162 

„      1  26    „  1  31  „  231 

>,      1  44    „  1  49i  five  and  a  half  minutes  107 

„      2  11   „  2  16    fiveminutes 62 

„      2  40   „  2  45  „  27 

„      4    5    „  4  10  „  23 

„      4  50   „  4  55  „  15 

The  night  of  November  12-13  was  cloudy  and  rainy. 
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ObseryatioiiB  of 


Date. 


1866. 
NoT.14 


Hoar. 


h  m 
0  53  A,u 


Cardiff... 


0  56  A.if . 


1    8  a.m. 


3  51  A.M. 


Place  of 
Observa- 
tion. 


Three  times  size 
of  Jupiter. 


Apparent  Size. 


let  mag. « 


1st  mag.  * 


Nucleus   pur- 
ple. 


Equal  to  Jupiter  Reddish 


Colour. 


Dura- 
tion. 


Position,  or 

Altitude  and 

Azimuth. 


Passing  from  east 
to  west,  just 
soutili  of,  but 
very  dose  to 
^  Tauri  and 
«  T^uri ;  rather 
nearer  the  lat- 
ter. 

From  near  «  Per- 
di- 


[y    over    7 

AndromedA. 

From  direction  of 

Castor  through 

Pleiades. 


From  near  •  Gas- 
siopeise  vertical- 
ly downwards 
towards  X  An- 
dromeda. 
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Luminoas  Meteors. 


Appearance ; 

Train,  or  Sparks ; 

Streak,  if  an  j 

left,  and  its 

Duration. 


Length 
of  Path. 


Badiant-Point ; 

•  Direction; 

Slope  of  Path. 


Remarks. 


Obeerrer. 


Brilliant  train 


About  25° 


Geo.  C.Thompson 


About  26° 


Train    some    mi- 
nutes     broad  ; 
at     first     quite 
straight ;  a  part, 
about  15°  long 
near  thePleiadee 
and  Aldebaran, 
remained  Tisible 
after    the   ends 
had  faded,  and 
assumed  a  ser- 
pentine   form ; 
after     this,     it 
took  the  form 
of  a  small  oval 
luminous  cloud, 
and  mored  firom 
between  a  and  Z 
Tauri     towards 
y  Ononis ;  Tisi- 
ble as  faint  cloud 
near  y  Orionis 
till  P  20"*. 
Nucleus  increased 
gradually         in 
brightness,    and 
disappeared  sud- 
denfy.         Train 
visible  about  one 
and  a  half  mi- 
nute. 


About  45' 


This  was  the 
brightest  me- 
teor observed 
during  the 

night. 


About  20* 


Geo.  C.Thompson 
H.  W.  Thompson. 
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B.  p.  Obx0,  Esq.,  Manchester. 

Noyember  14, 1866. 

The  meteoric  display  was  superb.  The  tnaximum  at  Pa.x., 
only  lasted  half  an  hour,  when  one  obserrer  could  count  fifty 
meteors  in  sixty  seconds.  I  have  w1*itten  Herschel  fuller  par- 
'ticulars.      ♦ 

NoTomber  15, 1866. 

Except  in  the  case  of  three  meteors,  probably  large  ones,  I  saw 
nothing  remarkable  with  the  spectroscope  lent  me  by  Herschel. 
Most  of  them,  and  the  trains  especially,  appeared  so  hint  as  to 
be  almost  colourless.  In  the  case  of  the  three  I  allude  to,  the 
appearance  was  gorgeous — ^much  the  same  as  looking  through  the 
instrument  at  a  one-third  moon.  In  the  case  of  two  of  these 
I  saw  no  streaks,  or  lines,  or  bands,  and  the  general  spectrum  was 
a  little  dif^sed  and  blurred  at  the  edges  of  the  spectral  appearance. 
In  the  case  of  the  third,  however,  the  spectrum  was  perfectly  de- 
fined and  occupied  a  space,  as  compared  with  the  field  of  view,  about 


an  inch  in  length.  There  was  little  or  no  orange,  chiefly  green 
and  blue,  and  some  red  and  crimson.  The  line  of  demarcation 
between  the  colours  was  most  distinct.  But  the  whole  spectrum 
seemed  to  be  more  or  less  divided  by  darker  lines  or  very  narrow 
bands,  perhaps  not  black,  but  a  darker  shade  of  the  same  colour ; 
but  they  did  not  last  longer  than  the  prismatic  colours  as  a  whole. 


I  cannot  say  that  the  bands  or  lines  a,  5,  e  were  at  regular  or  irre- 
gular distances ;  nor^could  they  be  termed  fine  black  lines ;  it  gave, 


—- =1 n 


however,  the  appearance  of  simple  interruptions,  not  noticed  in 
the  other  two  cases.    Immediately  the  spectrum  began  to  vanish, 
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I  thonglit  I  perceived  for  an  instant  an  orange  streak  just  be* 
tween  the  green  and  red,  at  o,  which  was  most  definite  at  the 
moment  the  other  colours  were  vanishing ;  it  was  only  for  an  in- 
stant, and  did  not  go  fairly  down  across  to  the  lower  border  of 
the  spectrum.  The  effect  was  peculiar  and  different  to  any  other 
spectrum-appearance  I  have  seen. 


Bev.  W.  'SmoBJBJLVES,  Stonyhurst  College,  Whalley* . 

I  was  particularly  anxious  to  obtain  some  Burly  reliable  observa- 
tions of  time,  altitude,  and  azimuth  of  some  of  the  more  brilliant 
meteors.  But  the  state  of  the  weather  rendered  this  impossible. 
The  night  (12-13th)  was  hopelessly  wet  and  dark  all  through, 
A  succession  of  heavy  hail-  and  rain-storms  passed  over  during 
the  night  13-14th,  allowing  occasional  glimpses  of  the  heavens. 
Nothing  on  this  evening  was  seen  before  midnight,  beyond  occa* 
sional  illuminations  as  if  from  distant  flashes  of  lightning. 

I  was  called  a  little  after  midnight ;  and  irom  this  till  a  little 
before  1^  a.m.  (whilst  preparing  for  careful  observations  during 
the  bour  from  1  to  2  o'clock)  I  looked  out  occasionally,  and  each 
time  counted  seven  or  eight  meteors  in  the  space  of  a  minute  and 
a  half  on  the  portion  of  the  heavens  comprised  between  the  zenith 
and  the  south  and  east  points.  The  sky  was  suddenly  clouded 
over  a  little  before  1  o'clock,  and  we  had  no  break  till  2  o'clock, 
when  I  gave  up  all  idea  of  attempting  to  determine  positions,  and 
confined  our  attention  to  the  simple  occupation  of  ^  counting.*' 
From  2^  to  2^  IS"",  three  of  us,  dividing  the  heavens  between  us, 
counted  altogether  eighty-two  meteors,  mean  amount  of  doud 
being  rather  more  than  7.  From  2^  15"  to  2^  80",  sky  rapidly 
clouding  over,  we  counted  fourteen,  mean  amount  of  doud  about  9 
(an  overcast  sky  being  represented  by  10).  From  this  time  till  8^40" 
we  had  heavy  rain,  hail,  and  wind  from  west.  From  8^  40"  to 
4^  15"  we  counted  thirty-seven  meteors,  amount  of  doud  about 
0*8,  when  another  heavy  storm  obscured  everything  till  5^  45". 
Between  5^  45"  and  6^  a.m.,  with  a  clear  zenith  for  about  seven 
minutes,  amount  of  cloud  rather  less  than  5,  and  arranged  on  the 
horizon,  I  counted  only  five  meteors. 

About  one-third  of  the  meteors  seen  were  similar  to  Venus  at 
its  brightest,  with  briUiant  unbroken  trains  varying  between  20° 
and  80^  in  extent.   Occasionally  these  trains  seemed  to  disappear 
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for  a  moment,  and  reappear  in  the  same  position.  We  could  not 
be  sure  that  this  last  phenomenon  was  not  the  effect  of  rapidlj 
passing  clouds. 

At  3*"  47"  iL.M.,  Greenwich  mean  time,  a  very  brilliant  bright 
pale-blue  meteor  crossed  from  a  point  between  y  and  ^  Leonis  to 
a  point  very  near  to  ri  Ursse  Majoris.  The  diameter  of  its  ball 
was  about  a  quarter  moon's  diameter.  Portions  of  its  train  were 
seen  through  openings  in  the  clouds  for  twelve  or  fifteen  seconds 
after  the  disappearance  of  the  ball. 

Another  meteor  about  the  same  size  started  from  between 
Orion's  Belt  and  Sword,  and  soon  disappeared  in  the  clouds.  This 
was  bright  pale  red.  Both  these  meteors  illuminated  the  clouds 
as  a  distant  flash  of  lightning  would  have  done. 

It  would  be  very  difficult  to  draw  any  conclusions  from  the 
next-to-nothing  of  data  obtained  during  so  unfavourable  a  night. 
But  the  impression  produced  on  my  two  companions  and  myself  was 
that  the  number  of  meteors  must  have  been  gradually  decreasing, 
from  between  midnight  and  1^  A.M.,  as  the  morning  advanced. 

A  very  beautiful  meteor  was  seen  last  evening  (November  14)  at 
about  6*^  45™  p.m.,  of  which  I  will  send  some  account  as  soon  as  I 
have  been  able  to  question  those  amongst  the  servants  of  the 
College  who  witnessed  it. 


C.  W.  MiLLABD,  Esq.,  Lowestoft. 

Having  observed  the  meteors  during  the  morning  of  Wednes- 
day last  at  this  place,  and  finding  that  many  persons  have  pub- 
lished accounts  of  observations  made  by  them,  agreeing  nearly  with 
my  own,  I  will  trouble  you  with  remarks  upon  only  one  meteor. 
It  sprung  from  near  the  centre  of  Leo  Minor,  and  disappeared 
near  "  Alioth  "  in  the  tail  of  the  Great  Bear,  leaving  behind  it  a 
streak  of  pale  bluish  light,  which  at  first  was  of  this  form — 


in  a  little  time  it  became  thus — 


and  in  a  minute  or  two  afterwards  something  like  this — 
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and  at  the  expiration  of  about  five  minutes  from  my  first  seeing 
it  vanished  altogether. 

It  looked  very  much  like  a  thin  delicate  line  of  smoke,  gradu- 
ally changing  its  form  until  it  was  lost  sight  of. 

I  viewed  it  through  a  large  night-glass  magnifying  about  six 
times. 

I  did  not  note  the  time,  but  believe  it  was  soon  after  1**  in  the 
morning. 


T.  H.  Wallbb,  Esq.,  York. 

The  train  of  the  last  meteor  in  the  list  was  at  first  straight,  but 
soon  became  curved,  and  gradually  gathered  quite  into  a  wisp, 
which  plainly  drifted,  apparently  pretty  much  in  the  direction  of 
the  wind. 

There  was  lightning  at  intervals  all  night,  and  several  claps  of 
thunder. 

I  forgot  to  say  I  saw  one  meteor,  so  far  as  I  could  judge,  abso- 
lutely stationary. 
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Observations  of 


Date. 


Hour. 


Place  of 

Obserra- 

tion. 


Apparent  Bixe. 


Colour. 


Dura- 
tion. 


Appearance; 

Train,  if  an^,  and 

its  Duration. 


1866. 
NoT.13 


NoT.14 


h  m 
6    2iFJf. 

6    2}pji. 


7  9ip.M 
7  12  P.M. 
7  17  F.M. 
7  19ip.M. 
7  36PJI. 

7  43iP.M. 

7  48ip.M. 
7  54  PJL 

7  56iP.M. 

8  35  P.X. 

9  181p.m. 


9  34ip.li. 


9  35  P.M. 


9  46iP.x. 
2  40  50" 

[A.M. 


York 


limag. 
limag. 


Orange., 
Orange.. 


Imag..., 
IJmag. 
Imag.... 
Smag. ... 
2  mag. ... 


TeUow.. 


4  mag. 
4  mag., 


2  mag ,., 

2  mag 

2  )^  to  4  mag. .. 


Whitish  

Yellow 

Orange    

Light  yellow 


3  mag. 


Orange 

Blue 

Yellow.. 


..3  mag. 
...4  mag. 
Imag., 


Yellow 

Orange 

Light  yellow 

Light  yellow 
Light  yellow 


i  second 
ieeoond 

i  eeoond 
^second 
1  second 
^  second 
1  second 

^second 

I  second 
i  second 

i  eeoond 

i  second 


Disappeared    in 

doud. 
Disappeared    in 

cloud. 
Short  train 


YeryfiBst. 


Orange 
Blue 


3^  seconds 

I  second 

{second 

1  second 
1  second 


Train  green,  g^a^ 
dually  gelung 
fiunter  and  fain- 
ter, did  not  last 
long. 

Very  slight  tail ... 


Slight  taa 


Splendid  train, 
first  blue  then 
orange. 
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Luminous  Meteors. 


Length 
Path. 


15«> 
14« 
5<> 


160** 


120 


Inclined    50^    to 

horizon. 
75°  to  horizon    . 


Horizontal , 

12°  upwards  ..., 
70°  downwards 
10°  downwards 
70°  downwards 


Direction:  noting 

also  whether 

Horizontal, 

Perpendicular, 

or  Inclined. 


65°  downwards  .. 
15°  downwards  .. 

60°  downwards  .. 

75°  inclined   


NJS.  to  S.,  horizon 
laL 


Inclined 


Inclined 


\ 


Position,  or 

Altitude  and 

Azimuth. 


Inclined 

50°  to  horizon.. 


y 


p  Trianguli  to  m 
Muscce. 

m  CassiopeiiB  to 
cluster  in  Per- 
seus. 

•  AurigtB  towards 
the  north. 

0  AurigsD  towards 

19  ^pcis. 

y  Aquarii  to  X 
Aquarii. 

49  Oassiopeiie  to- 
wards •  UrsflD 
Minoris. 

12  Oassiopeiie  to  X 
Cassiopeud. 

a  CassiopeisB  to  o 
Gephei. 

j8  too  Aquarii   ... 

1  Persei  to  •  Au- 
rigse. 

Near  Polaris  to  p 

Ur8»  Minoris. 
Near  Polaris  to  Z 

Draoonis. 
Bank     of    clouds 

close  to  Mars  to 

K  Fomads. 


fi  Gteminomm  to 
yer^  near  m 
Ononis. 

P  Tauri  to  /i  Ge- 
minorum. 


_     li     to 
AquDie. 
Ended  3°    under 
•  Cygni. 


Bemarks. 


8.  Thompson. 


Disappeared  in 

doud. 
Disappeared  in 

doud. 


a  A.  O.  Marriage. 


Nearlj  at  zenith., 
Nearlj  at  zenith.. 


Course  curred 


Horizon. 


Train  left;  blown 
about  by-  wind 
for  seren  mi- 
nutes^ afterwards 
hidden  by 
doud. 


Obserrer. 


P.  Bewl<^. 


S.  Thompson. 

J^  E.  Clark. 
A.  C.  Marriage. 

P.Bewley. 

J.  E.  Clark. 

J.  E.  Clark  and 
B.  G.  Barclay. 


B.  G.  Barclay  and 
J.  E.  Cburk. 

B.  G.  Barclay. 


B.  G.  Barclay  and 

A.  C.  Marnage. 
T.H.  Waller. 


soo 
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A.  Batsok,  Esq.,  Bamsburj  near  Hungerford. 

As  you  are  probably  localizing  the  November  meteors,  both  in 
size  and  number,  I  send  a  sketch  of  one  I  observed  on  the  memo- 
rable night  (18-14!th  instant).  Of  all  the  accounts  in  the  papers, 
I  have  seen  none  which  give  nearly  so  long  a  duration  of  the 
train,  except  those  of  Mr.  Herschel  at  GMasgow. 

TKme  about  P 12"  p.m.,  about  12°  from  zenith,  direction  nearly 
vertical  to  the  west.  Duration  of  the  train  from  five  to  six 
minutes ;  it  gradually  curled  up  and  drifted  some  degrees  to  the 
south  as  shown. 


Fleiad9» 


<>/>, 


'^^ 


I 

v.. 


y) 


I  could  not  see  my  watch  very  well ;  but,  from  my  photographic 
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practice,  I  am  sure  tliat  the  duration  was  quite  five  minuteB  (very 
white  and  brilliant  at  first)  ;  my  sons  agree  with  me  as  to  time,  4&c. 


Bey.  G.  Cbomptoit,  Norwich. 

From  11^  5ff^  to  12**  20°"  electric  clouds  were  flying  about  from 
N.W.  to  E.S.E.,  and  there  was  frequent  lightning  near  the  S.E. 
horizon,  but  no  thunder. 

At  12*"  55™,  the  sky  became  overcast  and  sent  us  in ;  we  went 
out  again  as  soon  as  possible,  as  it  partially  cleared,  and  found 
the  display  much  increased.  At  12^  4°",  Norwich  time,  I  saw  one 
meteor  cross  the  foot  of  Ursa  Major,  which  changed  colour  firom 
bluish  to  red.  It  seemed  as  if  they  came  in  rushes,  3, 4,  and  5  at 
a  time,  after  short  pauses.  Several  were  visible  through  the 
fleecy  electrical  clouds.  Many  were  beautiful,  like  balls;  and 
nearly  all  left  streaks  of  light,  apparently,  behind.  Many  were 
Hbont  3  or  4  seconds  in  duration,  especially  those  from  Gemini 
towards  Orion ;  but  several  flashed  and  vanished  in  much  shorter 
time.  It  seemed  as  if  we  could  mark  out  the  path  they  would 
appear  in,  or  could  hang  wires  for  them  to  run  upon,  so  regularly 
did  they  pass  in  lines  diverging  from  a  point  in  Leo.  I  think  we 
reckoned  only  8  or  4  that  seemed  to  fall  in  any  other  direction. . 
We  had  no  means  or  skill  to  take  any  observations  as  to  their 
elevations.  Those  in  the  first  hour  were,  in  many  cases,  of  a 
reddish  colour;  but  when  the  sky  was  clearer,  they  appeared  to 
be  blue,  white,  green,  and  oftentimes  red. 

No  one  could  see  the  singular  rapidity  of  their  flashing,  or  their 
uniform  divergence  from  a  point  in  Leo  without  being  struck  with 
a  novel  sensation  of  a  singular  operation  going  on  in  that  part  of 
the  sky.  

William  Lawton,  Esq.,  Hull. 

Having  observed  the  predicted  display  of  the  "November 
Meteors'*  under  circumstances  of  weather  unusually  favourable, 
the  following  particulars  may  perhaps  be  interesting.  I  was  in- 
formed on  Tuesday,  by  a  gentleman  residing  in  Coltman  Street, 
that  he  and  his  father,  about  three  o'clock  in  the  morning  of  that 
day,  had  witnessed,  through  openings  in  the  clouds,  a  partial  dis- 
play of  the  phenomenon ;  and  as  his  description  of  the  direction 
and  appearance  of  the  shooting  stars  agreed  with  the  accounts 
of  previous  observers,  I  felt  confident  that,  with  fine  weather, 
those  who  took  any  interest  in  such  events  would  not  be  dis- 
appointed. 
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As  the  constellation  Leo,  in  which  the  radiant-point  is  situated, 
would  not  rise  until  near  midnight,  I  had  not  intended  to  be  on 
the  look-out  much  before  that  hour ;  but  in  going  home  I  obsenred, 
at  9^  19™,  a  bright  meteor  proceeding  in  a  dijiection  from  between 
/3  Ghmini  and  the  planet  Mars,  in  a  slightly  upward  direction 
towards  the  consteUation  Taurus,  then  partially  obscured  by  a 
doud,  behind  which  the  meteor  disappeared,  and  probably  ex- 
ploded, as  the  heavens  in  that  neighbourhood  were  immediately 
afberwards  illuminated  by  a  white  flash  of  light.  As  the  direction 
of  the  meteor  was  in  a  line  with  the  constellation  Leo,  not  then 
yisible  aboye  the  horizon,  I  supposed  it  was  probably  the  commenoe^ 
ment  of  the  phenomenon.  At  this  time,  however,  and  for  the 
next  hour,  the  sky  was  partially  covered  with  clouds. 

At  10*^  4^  I  observed  a  flash  due  east  among  clouds,  and  at 
10^  47»  another.  At  11*^  52"^  there  was  one  in  the  south.  Now, 
although  1  saw  lightning  during  the  night,  these  several  flashes  of 
light  were  more  circumscribed  than  sheet  lightning  usually  is. 
My  impression  is  that  they  were  the  explosions  of  meteors  which 
the  clouds  had  prevented  being  seen.  At  11*^6"  I  caught  a 
glimpse  of  a  rather  bright  one  in  the  E.S.E.,  descending  towards 
Leo,  and  immediately  another  in  the  south,  at  an  elevation  of 
about  26^ ;  and  almost  at  the  same  time  one  also  in  the  south,  at 
an  elevation  of  about  70°.  The  course  of  both  these  was  from 
east  to  west,  and  both  left  luminous  trains  behind  them.  At  11^ 
26"*  a  rather  bright  one  appeared  due  south,  its  course  being  from 
east  to  west,  slightly  downwards,  and  at  a  mean  altitude  of  Sigel. 
From  11*"  8(r  to  near  12*"  1  noted  about  twenty  in  various  parts  of 
the  sky,  but  none  of  these  were  of  any  brilliancy.  As  midnight 
approached,and  whilst  the  hour  of  12  was  striking,a  marked  increase 
took  place  both  in  their  number  and  brightness.  At  11^  59™  a 
bright  one  passed  from  Leo  towards  Mars.  Whilst  the  hour  was 
istriking,  several  appeared,  all  radiating  from  a  point  near  y 
Leonis ;  one,  very  bright,  passed  just  below  the  planet  Mars.  At 
12^  8™  a  very  brilliant  one  appeared  in  Leo,  but  its  course  was 
short.  At  the  same  moment  several  more  appeared,  all  radiating 
from  the  same  point.  At  12"  6™  two  passed  beneath  Sirius ; 
others  from  Leo  passed  above  and  below  the  constellation  of  Ursa 
Major,  followed  by  a  very  bright  one  at  a  lower  altitude.  These 
were  succeeded  by  two  others,  one  of  a  beautiful  blue  colour,  the 
other  of  a  deep  orange.  Almost  at  the  same  time  one  appeared 
in  the  south,  another  in  the  east ;  whilst  a  spectator  reported  two 
traversing  the  north-east.    At  12**  14"  three  were  seen  in  diflTerent 
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parts  of  tbe  hearens,  one  in  the  west.  At  12^  18""  five  were 
visible,  including  two  in  Ursa  Major  and  one  in  tbe  west.  At 
12^  20*  three  passed  through  the  northern  pari  of  Orion,  another 
through  the  belt  of  tbe  same  constellation,  and  another  through 
the  Pleiades.  At  12^  22"*  a  bright  one  passed  to  the  south  of 
Orion.  At  12**  24™  one,  with  a  bright  blue  train,  appeared  in 
TTrsa  Major  continuing  its  course  to  Ursa  Minor. 

12^  25°*.  At  this  moment  the  flight  was  continuous,  particu- 
larly from  near  the  radiant-point,  through  Ursa  Major  to  Ursa 
Minor ;  fireqtientlj  two  were  seen  racing  close  together  in  courses 
parallel  to  each  other,  or  slightly  divergent.  At  12**  80™  a 
large  one  crossed  the  zenith.  During  the  next  ten  minutes  they 
were  very  numerous,  as  the  following  extracts  from  my  note- 
book show:— "12*»31"  six  nearly  together.  12**  33",  several 
leaving  blue  trains  and  having  blue  or  orange  nuclei.  One 
crossed  to  the  north.  This  appeared  on  the  zenith,  and  after 
traversing  the  border  of  Ursa  Minor,  burst  near  the  northern 
horizon ;  its  course  was  therefore  at  right  angles  to  the  majority 
of  the  others.  At  12^  34™  three  were  seen  in  the  west,  one  very 
bright.  At  12^  86™  a  brilliant  flash  of  sheet  lightning  illumined 
the  whole  of  the  western  sky.  At  12**  39™  there  were  very  nume- 
rous and  brilliant  ones,  passing  from  east  to  west,  right  across 
Sirius.''  At  12**  41™  a  large  and  splendid  one  appeared  in  the  con- 
stellation  Leo,  from  whence  it  progressed  towards  Mars,  and  ex- 
ploded about  five  degrees  to  the  south  of  that  planet ;  its  nucleus 
was  oval,  the  line  of  its  major  diameter  being  horizontal,  the  minor 
or  vertical  diameter  appearing  about  one-fourth  the  diameter  of  the 
moon ;  the  colour  of  its  large  and  briUiant  train  was  pale  blue, 
that  of  the  nucleus  appeared  cadmium  yellow ;  the  residue  of  the 
meteor  remained  visible  and  stationary  for  several  seconds  after 
its  explosion.  This  was  the  largest  and  most  brilliant  that  1  ob- 
served during  the  whole  night,  except  in  the  length  of  its  course, 
which  was  comparatively  short. 

At  12^  52™  a  very  bright  one  passed  about  one  degree  to  the 
north  of  Aldebaran. 

At  12^  58™,  there  being  several  spectators  present,  it  was  pro- 
posed that  four  persons  should  respectively  face  east,  west,  north, 
and  south,  and  silently  count  the  number  of  meteors  that  appeared 
in  their  respective  quarters  in  the  course  of  one  minute,  the  time 
being  accurately  given  by  my  watch.  This  proposal  was  readily 
adopted,  with  the  following  result : — 

TOL.  in.  2  ▲ 
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Number. 

East        36 

South      32 

West      25 

North Ji 

127 

This  gives  at  the  rate  of  7620  for  the  hour,  supposing  them  to  have 
been  as  numerous  throughout  its  duration,  which  was  not  the  case. 

At  1**  8"  a  continuous  stream  was  passing  from  near  the  radiant- 
point  through  Ursa  Major  and  Orion. 

At  l*"  6"  a  second  counting  party  was  formed,  but  consisting  of 
eight  persons,  so  as  to  take  the  intermediate  points,  S.E.,  8.W.,  Ac-, 
as  well  as  the  cardinals,  when  the  result  was  as  follows : — 

Wi^  Eight       With  Four 

East        

South-east         

South     

South-west        

West      

North-west        

North 

North-east         

Now  it  is  probable  that  in  this  instance  those  meteors  which 
had  long  courses,  and  passed  from  east  to  south,  would  be  counted 
twice  or  even  thrice ;  therefore  I  give  this  result  with  reserve, 
although  there  is  no  doubt  the  display  was  at  its  maximum  be- 
tween 1*  and  1**  30".  At  1**  10"  the  numbers  were  again  taken  by  a 
party  of  four,  as  in  the  first  instance,  with  the  following  result : — 

North 47.. .again  at  1*^  17".. .North 24 

East    49..;     „        „  ...East    40 

South 39...     „        „  ...South 34 

West 47...     „        „  ...West 87 

18^  135 

If  the  mean  of  the  four  numerations  are  taken  we  have  the 
following  results : — 

h     m  Kombdf. 

12  68      127 

1     6       131 

1  10       182 

1   17       135^ 

Sum  «=b575 
or  80-2  per  minute  for  the  19  minutes  from  12*»  58"  to  1*  17". 
After  1^30"  the  meteors  diminished  in  numbers,  but  rath^ 
increased  in  individual  brilliancy,  as  the  subsequent  counting  at 
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ObsdfTdra. 

32 

...       82 

21 

0 

4A 

...       44 

18 

0 

88 

...       83 

48 

0 

22 

...       22 

42 

0 

255 

181 
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1^  45"*,  hj  two  of  us  looking  north  and  south,  indicates : — South 
14,  north  11»25. 

At  P  52"^  a  very  fine  one  crossed  the  northern  heavens,  at  an 
altitude  of  about  20°,  and  immediately  afterwards  another,  of  a 
reddish  colour,  descended  due  west. 

At  2  o'clock  I  returned  home  from  the  Corporation  Pier,  which 
I  had  chosen  as  the  best  site  for  an  extended  view  of  the  whole 
heavens,  and  also  for  enabling  me  by  one  of  the  lamps  to  read  the 
times^  which,  in  observations  of  conspicuous  meteors,  should 
alwajTS  be  done  by  every  observer,  and  their  paths  amongst  the 
stars  carefully  noted. 

Query. — ^As  there  were  two  showers  in  North  America,  namely, 
1833  and  1834,  may  we  expect  to  see  another  next  November  ? 

[There  was  a  shower  in  1865,  but  it  is  very  probable  that  there 
will  be  one  in  the  year  1867,  and  arrangements  must  be  made  to 
observe  it. — Ed.] 


M.  P.  MoYLE,  Esq.,  Helston,  Cornwall. 

A  few  minutes  before  midnight,  on  the  13th,  one  appeared  from 
the  south-east,  and  darted  towards  the  earth  in  an  easterly  direc- 
tion ;  and  when  within  a  few  degrees  of  the  horizon  burst  with 
•  an  evident  report,  like  the  explosion  of  a  sky-rocket.  Soon  after 
this  there  was  a  constant  stream  of  meteors,  apparently  issuing 
irom  Leo  as  a  centre,  and  radiating  from  thence  to  the  west  and 
south-west,  principally  the  latter ;  they  succeeded  each  other  with 
such  rapidity  that  it  was  impossible  to  time  them.  They  nearly  all 
bore  a  long  train  of  a  dull  red  colour ;  one  I  observed  to  be  of  a 
bright  orange,  the  nucleus  of  which  was  most  brilliant  white.  I 
counted  276  in  the  space  of  half  an  hour,  when  I  gave  up  num- 
bering them. 

About  l*"  30^  A.H.  (14th)  four  issued  at  once,  and  pursued  their 
course  south-west,  perfectly  parallel  to  each  other,  and  at  the 
apparent  distance  from  each  other  of  only  a  few  feet,  and  they 
all  passed  the  belt  of  Orion  before  they  disappeared.  Two  were 
very  bright  white,  the  other  two  were  red.  Many  hundreds 
passed  until  2^  IS"*  A.M.,  when  I  discontinued  my  observations.  The 
undercurrent  of  wind  was  north-west ;  a  few  dim  clouds  passed 
occasionally,  the  edges  of  which  were  illuminated  as  from  a  flash 
of  lightning  whenever  a  meteor  passed  behind  it. 

2a2 
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Professor  Ot&AJsrr,  Glasgow. 
The  expected  shower  of  meteors  was  obsenred  here  last  night, 
or  rather  this  morning,  under  eminentlj  favourable  circumstances. 
Besides  myself  and  the  two  assistants  who  were  prepared  to  watch 
the  phenomenon,  Mr.  Herschel  joined  us  from  Glasgow  about 
midnight ;  so  that  we  constituted  in  all  a  small  corps  of  four  ob- 
servers. The  early  part  of  the  night  did  not  promise  well,  heavy 
clouds  and  drenching  showers  of  rain  alternating  with  clear  views 
of  the  sky  and  the  stars.  In  the  latter  intervals  an  occasional 
shooting  star  might  be  seen,  but  the  number  of  such  objects 
was  inconsiderable.  About  midnight  the  constellation  Leo  had 
ascended  in  the  east  above  the  horizon,  and  as  the  point  of  emanar 
tion  of  the  meteors  is  situated  in  this  constellation,  it  might  have 
been  expected  that  henceforward  the  phenomenon  would  assume 
a  more  prominent  aspect.  Between  midnight  and  1  o'clock  the 
sky  on  the  whole  was  not  favourable  for  observation,  but  occa- 
sional views  of  the  heavens  showed  unmistakeably  that  we  were 
upon  the  track  of  the  meteoric  shower,  for  the  meteors  were 
obviously  shooting  athwart  the  sky  with  increasing  frequency. 
Shortly  after  1  o'clock  the  heavens  everywhere  became  beautifully 
clear,  and  we  had  the  good  fortune  to  obtain  henceforward  a  mag- 
nificent and  uninterrupted  view  of  the  phenomenon.  At  l'^  15"* 
the  heavens  had  assumed  an  extremely  imposing  aspect.  Mul- 
titudes of  beautiful  meteors  were  now  everywhere  visible,  but 
especially  in  the  eastern  regions  of  the  heavens,  where  the  con- 
stellation Leo  was  to  be  seen  as  he  gradually  ascended  in  his 
course  towards  the  meridian.  Hundreds  of  the  meteors  far 
surpassed  in  brilliancy  the  stars  of  the  first  magnitude.  In  mul- 
titudes of  instances  they  were  brighter  than  Jupiter,  and  some  of 
them  even  equalled  Yenus  when  she  is  in  her  greatest  brilliancy. 
Their  prevailing  colour  was  white,  but  some  had  a  yellowish  tinge 
of  light,  while  others  had  a  bluish  tinge.  In  every  instance  they 
were  accompanied  by  a  straight  narrow  train  of  well-defined  light, 
of  a  beautiful  emerald-green  colour.  The  length  of  the  train  varied 
much  for  the  different  meteors.  Many  of  them  extended  over  an 
arc  of  30°,  40°,  or  60®,  and  some  were  even  of  still  greater  length. 
As  stated,  they  were  almost  without  exception  straight  in  the 
direction  of  their  length,  and  their  courses  among  the  stars  pre- 
sented clear  indications  of  the  emanation  of  the  meteors  from  a 
common  region  of  the  heavens  situated  somewhere  in  the  constel- 
lation Leo.  The  meteor  in  every  case  first  presented  itself  to 
observation,  and  then  as  it  pursued  its  course  westward  through 
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the  heaveiiB  it  was  seen  spinning  out  its  beautiful  train  of  green 
light.    In  general  the  meteor  and  its  train  were  visible  for  about 
tiiree  or  four  seconds,  but  in  some  instances  they  continued  in 
view  as  long  as  five  seconds.    At  P 18"  a  whole  group  of  brilliant 
meteors  was  seen  to  burst  out  and  diverge  like  a  fan  from  the 
radiant-point  in  Leo.     The  appearance  which  the  heavens  every- 
where now  presented. can  only  be  compared  to  the  effect  produced 
by  the  general  discharge  of  a  vast  number  of  rockets.    At  1**  20" 
I  counted  the  number  of  meteors  visible  in  one  minute,  and  I 
found  them  to  amount  to  fifty-seven  ;  but  this  in  all  probability 
did  not  exceed  one-third  of  the  number  really  visible  in  every  part 
of  the  heavens.     Shortly  afterwards  it  became  evident  that  the 
earth  had  passed  throTigh  the  thickest  of  the  shower.    At  1**  30" 
the  number  of  meteors  counted  in  a  minute  amounted  to  thirty. 
At  1"*  36"  the  number  counted  in  two  minutes  amounted  to  forty- 
three,  or  twenty-two  in  a  minute.    At  2^  4"  the  number  counted 
in  a  minute  amounted  to  only  thirteen.    At  2*^  42"  the  most  re- 
markable phenomenon  of  this  kind  presented  itself  to  us  in  the 
constellation  of  Ursa  Major,  but  unfortunately  none  of  us  caught 
the  commencement  of  it.    The  blaze  of  light  which  this  meteor 
emitted  at  the  time  of  vanishing  was  extraordinary.    It  left 
behind  it  a  curved  residue  of  faint  light  of  sensible  breadth, 
and  having  the  form  of  a  horseshoe,  the  extremities  of  which 
at  first  embraced  §  and  y  UrssB  Majoris;  but  as  it  gradually 
grew  fainter  it  expanded  in  dimensions,  imtil  ultimately  before 
vanishing  one  extremity  embraced  i  Urs»   Majoris,  while  the 
other  extremity  reached  as  far  as  a  and  /3  of  the  same  con- 
stellation (the  two  pointers).     This  singular  phenomenon  con« 
tinned  visible  in  the  heavens  for  20  minutes  after   it   first  at- 
tracted our  attention.    At  3^  the  number  of  meteors  visible  in  a 
minute  had  diminished  to  two  or  three.     At  4^  30"  only  one 
meteor  was  visible  every  two  or  three  minutes.    At  5*"  the  starry 
heavens  might  be  said  to  have  assiuned  their  normal  aspect,  and 
our  task  as  observers  of  thfs  magnificent  phenomenon  was  now 
clearly  ended.    It  was  obvious  that  the  earth  had  passed  through 
the  main  part  of  the  meteoric  shower  between  the  hours  of  1  and 
2  o'clock.     The  diminution  of  the  number  of  meteors  visible  in 
the  heavens  subsequently  to  this  occurrence  was  rapid  and  palp* 
able.     In  tracing  the  course  of  the  meteors  among  the  stars  we 
were  eminently  favoured  by  the  section  of  the  celestial  sphere 
which  happened  to  be  above  the  horizon  at  the  time  of  our  obser* 
vations.    The  splendid  constellation  of  Orion  was  on  the  meridian, 
and  the  brighter  of  ita  stars,  with  Capella^  Frocyon,  Aldebaran^ 
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SiriuB,  Castor,  Pollux,  Ac.,  formed  a  aeries  of  admirable  points  of 
referenoe  for  ascertaining  the  precise  region  of  the  heavens  whence 
the  meteors  were  emanating.  This  point  of  emanation  is  situated 
not  &r  from  the  bright  star  yLeonis.  It  might  be  remarked 
that  the  constellation  Leo  indicates  the  region  of  the  heavens  in 
the  direction  of  which  the  earth  is  at  present  travelling  by  virtue 
of  its  annual  motion  round  the  sun. 

The  records  of  history,  both  ancient  and  modem,  contain  some 
very  interesting  accounts  of  the  apparition  of  showers  of  meteors 
in  the  heavens.  It  is  mentioned,  for  instance,  by  a  writer  that  on 
the  13th  of  October,  902  a.d.,  '*  there  were  seen  as  it  were  lances, 
an  infinite  number  of  stars,  which  scattered  themselves  like  rain 
to  the  right  and  left ;  and  that  year  was  calted  the  year  of  stars." 
Coming  down  to  a  more  recent  period,  we  find  an  interesting 
account  by  Humboldt  of  a  shower  of  meteors  which  he  witnessed 
in  South  America  on  the  13th  of  November,  1799 : — ''  Towards 
the  morning  of  the  13th/'  says  he,  *'  we  witnessed  a  most  extra- 
ordinary scene  of  shooting  meteors.  Thousands  of  falling  stars 
succeeded  each  other  during  a  period  of  four  hours.  Their  direc- 
tion was  very  regular  from  north  to  south.  From  the  beginning 
of  the  phenomenon  there  was  not  a  space  in  the  firmament  equal 
in  extent  to  three  diameters  of  the'  moon  which  was  not  filled 
every  instant  with  bodies  of  falling  stars.  All  the  meteors  left 
luminous  traces  of  phosphorescent  bands  behind  them,  which 
lasted  seven  or  eight  seconds.'*  On  the  13th  of  November,  1838, 
there  occurred  an  immense  shower  of  meteors,  which  was  visible 
throughout  North  America,  and  respecting  which  there  are  to  be 
found  some  interesting  accounts.  The  regular  occurrence  of  these 
phenomena  at  the  same  time  of  the  year  has  suggested  the  theory 
of  the  sun  being  encompassed  by  a  ring  of  meteors  revolving 
round  that  body  in  the  vicinity  of  the  earth's  orbit.  This  theory 
is  supported  by  the  result  of  recent  researches  in  physical 
astronomy,  which  indicate  the  existence  of  a  perturbative  influence 
of  small  amount,  but  proceeding  from'  some  unknown  source,  ex- 
ercised upon  the  movements  of  the  planets  Mars  and  Venus. 
Professor  Newton,  of  Newhaven,  in  America,  upon  comparing 
together  the  records  of  the  November  shower  of  meteors,  has  con- 
cluded that  in  a  period  of  83|  years  the  meteors  appear  in 
unusually  immense  numbers ;  and  he  was  thus  led  to  predict 
that  on  the  18th  of  November  in  the  present  year  one  of  such 
extraordinary  displays  would  occur.  Assuredly  the  result  of  last 
night's  observations  tends  to  confirm  the  existence  of  such  a 
period.    Professor  Newton  supposes  the  meteors  to  have  a  retnK 
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giade  motion,  and  that  the  ring  which  thej  constitute  is  inclined 
to  the  ediptio  at  an  angle  of  about  17°. 

The  November  meteors  are  bodies,  in  all  probability,  analogous  . 
to  the  small  planets  which  revolve  round  the  sun  between  the 
orbits  of  Mars  and  Jupiter,  and  to  the  meteors  which  phjfsical  as- 
tronomj  indicates  as  probablj  revolving  round  the  same  body 
within  the  orbit  of  Mercury.  Meteors,  like  comets,  may  be  said 
to  be  indefinitely  great  in  number,  although  the  aggregate  mass 
of  those  which  revolve  in  the  vidnify  of  the  hitherto  discovered 
bodies  of  the  planetary  system  must  necessarily  be  small.  What 
purpose  they  serve  in  the  economy  of  creation  it  is  difficult  to 
discover ;  but  that  their  existence  is  connected  with  some  impor- 
tant operations  of  nature  is  a  conclusion  which  must  occur  to 
every  thoughtful  mind. 

It  may  be  mentioned  that  the  average  height  of  the  meteors 
above  the  earth's  surface  has  been  found  to  be  about  seventy  miles. 


A.  FoBBES,  Esq.,  Culloden,  Inverness-shire. 

The  predicted  shower  of  meteors  was  seen  here  to  great  advan* 
tage.  Between  11^  57°^  p.h.  on  the  13th  (G-reenwich  mean  time) 
and  0^  dV^  30*  a«h.  of  the  14th  upwards  of  50  meteors  were 
counted ;  but  the  grand  display  did  not  take  place  imtil  1^  5"*  A.M., 
when  meteors,  varying  in  size  from  Yenus  and  Jupiter  to  stars  of 
the  third  magnitude,  fell  in  such  numbers,  until  1^  32°*^  that  it 
was  impossible  to  count  them.  They  shot  forth  from  nearly  all 
parts  of  the  sky,  but  by  far  the  greater  number  appeared  to  ema- 
nate from  Leo  Minor.  Their  general  course  was  across  the  zenith 
in  almost  a  due  westerly  direction;  and  down  to  the  western 
horizon  many  were  constantly  descending  that  seemed  to  originate 
between  the  constellations  Andromeda  and  Cassiopeia,  and  from 
Perseus  and  Gemini.  The  light  emitted  by  the  largest  meteors 
was  very  beautiful,  being  occasionally  tinged  with  prismatic  colours; 
but  for  the  most  part  they  were  white  in  hue,  and  so  bright  that 
considerable  reflection  was  cast  on  dark  objects  around.  I  dis- 
tinctly heard  a  crackling  noise  from  several  of  the  meteors  as  they 
passed,  which  occurred  when  the  nucleus  exploded  or  became  ex- 
tinguished, exactly  resembling  the  crackling  of  dry  whins  or  thorns 
when  thrown  into  the  fire ;  but  one  of  the  larger  meteors  observed 
by  Mrs.  Porbes  exploded  with  a  report  equal  to  a  pistol-shot. 
Thla  meteor  was  seen  by  her  at  0*"  3'*  a.m.  ;  it  shot  upwards  in  a 
conical  form  from  over  the  W.S.  W.  horizon,  passing  near  the  star 
"  Jfoi*ar  "  in  Cetus.    Trains  of  whitish  light,  of  from  3''  to  10*"  and 
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15^,  were  left  behind  many  of  the  brighter  meteors,  remaining 
visible  for  from  5  to  20  seconds ;  but  one,  in  particular,  was  in  this 
respect  yery  remarkable ;  it  shot  down  from  between  Cassiopeia 
and  Perseus  into  Andromeda,  where  it  became  extinguished, 
leaying  a  train  of  whitish  light  fully  15^  in  length,  which  continued 
Tisible  for  upwards  of  3  minutes.  The  stream,  or  train  of  light, 
remained  for  more  than  a  minute  in  the  line  through  which  the 
nucleus  had  passed ;  it  then  became  diverged  in  the  centre,  as  if 
by  a  cross  current  of  air,  towards  the  right,  then  curved  upwards 
into  a  ball  in  Andromeda,  and  began  to  move  to  the  left,  or  across 
the  constellation  in  a  S.S.E.  direction.  The  maximum  of  the 
•hawer  was  between  P  10"  and  1^  20"  a.m.  ;  and  aft«r  1*^  32"  the 
meteors  rapidly  declined  in  number,  and  by  6**  a.m.  none  could 
be  detected.  At  Of  41"  A.if.  there  was  a  flash  of  *' sheet" 
lightning,  and  another  at  3^  a.m.  Faint  aurora  in  the  earlier 
part  of  the  night  was  visible  over  the  northern  horizon.  A  brisk 
west  wind  prevailed  till  morning,  blowing  with  a  force  of  from  2 
to  4  lb.  pressure.  The  average  amount  of  cloud  was  from  4  to  6, 
but  there  were  occasional  showers  of  rain  mingled  with  sleet, 
which  entirely  obscured  the  sky  and  interrupted  observation. 
The  lowest  temperature  during  the  night  of  the  18th  was  36^*3, 
and  the  barometer  rapidly  rose  from  29.129  in.  (corrected)  to 
29.571  in. 

I  may  mention  that  several  meteors  were  observed  on  the  night 
of  the  12th  and  also  earlier  in  the  month. 


Lieut.  EiKATOHETP,  Imp.  E.  N.,  St.  Petersburg. 

I  send  you  my  observations  of  meteors  on  the  nights  of  12th 
and  13th  of  November,  1866.  The  day  of  the  November  shower 
approaching,  I  intended  to  make  observations  during  four  nights, 
11th  to  14th.  For  exact  determination  of  time  of  appearance  and 
disappearance  of  meteors  I  used  a  chronometer,  which  was  com- 
pared with  the  normal  clock  at  the  Imperial  Academic  Observatory. 
Professor  Lavitch  kindly  took  transit  observations  on  the  11th 
November  for  giving  me  exact  time.  The  night  was  clear,  and  I 
began  the  observations  about  6*"  45"  p.m.  on  the  11th  November. 
Prom  8*^  to  9*^  15"  I  went  down.  And  from  9^  15"  p.m.  to  2''  a.m. 
on  the  12th,  I  was  again  looking  for  meteors  from  the  Observa- 
tory of  Navy  Cadets'  Corps.  The  cold  (about  20°  temperature) 
and  windy  weather  obliged  me  to  come  every  half  hour  down  into 
the  room. 
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Begister  of  Lummoos^  Meteon  obseryed  at  St.  Petersburg 
(lat.50^56',loiig.  2"»1»13'-6B.)  on  the  12th  and  13th  of 
Noyember,  1866,  Obsenratory  of  the  Navy  Cadets'  Corps. 
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On  the  12th  it  was  cloudy  till  l(f  p.k.,  and  nearly  deal?  from 
that  time  to  0^  80"  1..H.  on  the  Idtb.  I  remained  on  the  Obflerva- 
tory  till  1^  80"  a.m.,  and  aa  the  Bkj  all  this  time  was  doudj  I 
returned  home.  The  nights  of  the  13-14th  were  doudy.  The^ 
register  I  send  you  gives  the  number  of  meteors,  the  mean  solar 
(St.  Petersburg)  time  of  appearance  of  each  meteor,  its  duration, 
apparent  size,  colour,  and  remarks  about  trains,  if  any,  and  other 
remarks.  The  position  of  the  meteors  at  their  appearance  and  dis- 
appearance and  their  directions  may  be  seen  firom  the  subjoined 
map ;  a  few  days  before,  I  brought  the  attention  of  the  public  to  the 
expected  shower  of  meteors  on  the  ll~14th  November,  and  I 
mentioned  that  the  British  Association  appointed  a  Committee 
annually  for  their  investigation. 


Herr  Schmidt,  Athens.    Transkted  by  W.  T.  Ltkit,  Esq.,  B.A., 
F.S.AJ3.,  of  the  Boyal  Observatory,  Greenwich, 

The  meteoric  shower  of  the  13-14th  of  November,  1866,  was 
well  observed  by  Herr  Schmidt,  the  Director  of  the  Observatory 
at  Athens.  A  short  notice  of  his  observations  was  sent  to  the 
Astronomische  Nachrichten,  to  M.  Le  Yerrier,  to  Mr.  Birt,  and  to 
an  Athenian  p^>er  called  the  AlAv  Q  Age '),  and  a  longer  one  to 
Professor  Heis,  of  Miinster.  But  the  fullest  report  was  written  to 
Herr  Haidinger,  and  by  him  communicated  to  theV ienna  Academy 
of  Sciences.  From  that  communication,  at  the  request  of  Mr. 
Glaisher,  who  has  kindly  placed  a  copy  of  it  in  my  hands,  I  have 
made  the  following  summary. 

In  consequence  of  a  misunderstanding  in  the  distribution  of 
labour  with  his  assistants,  a  part  of  the  night  was  missed  by  Herr 
Schmidt.  One  assistant  observed  until  14^ ;  Schmidt  himself  and 
two  others  commenced  at  16*^ :  but  he  thinks  the  loss  cannot 
seriously  affect  the  results  arrived  at. 

For  some  years  past  he  has  employed  three  persons  (who  are 
not  otherwise  engaged  in  scientific  observations,  and  whom  he 
calls  A,  B,  C)  to  determine  the  hourly  number  of  meteors  (called 
z  for  one  observer)  visible  on  moonless  nights.  S  denotes 
Schmidt's  own  observations.  A  and  B  very  nearly  agreed  with 
him  in  number,  but  C,  an  old  and  infirm  man,  usually  only  ob- 
served about  half. 

On  the  18th  of  November,  from  6^  to  12'',  nothing  remarkable 
appeared.  S  observed  until  S**  at  the  Observatory,  and  then  until 
ll**  on  the  terrace  at  his  house,  but  few  meteors  being  visible. 
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On  returning  to  the  same  place  at  16^,  the  nomher  (of  aU  magni- 
tudes) was  extraordinary,  and  although  the  UBual  comparisons  to  a 
shower  of  rain  or  snow  were  inadmissible,  yet  they  surpassed  the 
ordinary  means  of  counting.  The  eye  was  repeatedly  attracted  by 
the  number  which  flew  in  parallel  directions  through  Canis  Major, 
Orion,  and  Hydra.  Not  less  striking  was  the  number  of  greater 
phenomena,  called  by  Sehmidt  bolides  or  fire-balls  when  their 
brightness  exceeds  that  of  Sirius.  For  not  only  from  three  to  fivo 
of  these  often  flew  close  together  within  a  few  seconds,  but  slow 
green  streaks  also  frequently  arrested  attention,  indicating  me- 
teors concealed  behind  the  neighbouring  mountains,  or  those  in  a 
different  part  of  the  sky  to  that  at  which  the  observer  was  at  the 
moment  looking ;  these  were  clearly  distinguishable  from  light- 
ning by  their  colour,  considerable  duration,  and  non-vibratory 
light.'  But  few  meteors  of  the  first  order  or  even  second  (notably 
brighter  than  Venus)  were  seen.  Only  one,  indeed,  of  the  first  was 
seen  by  Schmidt,  which  bore  comparison  with  the  great  Athenian 
meteor  of  the  18th  of  October,  1863.  Many,  however,  appeared 
of  the  brightness  of  Sirius,  Yenus,  and  Jupiter,  tailed-bolides, 
green  and  yellow. 

One  moment  (about  16*^)  sufficed  to  show  that  the  radiant- 
point  was  in  Leo ;  but  Schmidt  did  not  determine  it  very  accu- 
rately, contenting  himself  with  noting  that  it  was  between  y  and 
c  Leonis.  From  16^  to  18^,  of  all  the  meteors  he  saw,  there  were 
only  two  small  shooting  stars,  which  certainly  did  not  radiate  from 
near  there. 

Soon  after  16^  the  number  began  to  diminish.  At  the  most 
favourable  time,  the  rate  gave  z^  about  1000*,  and  amongst 
them  80  or  100  bolides. 

At  16^  18*"  nearly  aJl  the  stars  were  obscured  by  a  magnificent 
meteor  of  the  first  order,  which  lighted  the  whole  town  and  land- 
scape as  if  with  Bengal*fire.  The  dazzling  curved  tail  was  observed 
with  a  comet-seeker  magnifying  eight  times,  showing  the  ordinary 
appearances  in  its  great  extent  of  10°  long  and  |°  broad.  After  five 
minutes  it  lost  itself  in  some  red-yellow  cloud.  To  the  naked 
eye  the  tail  looked  like  a  great  reddish  patch  of  cumulus  cloud  as 
if  lighted  by  the  moon,  and  was  between  the  two  Bears.  It 
continued  visible,  slowly  diminishing  in  light,  for  at  least  fifty-one 
minutes,  till  it  faded  away  in  the  morning  twilight.  Several  other 
meteor-tails  remained  visible  for  from  five  to  fifteen  minutes ;  and 
some  taila  were  seen  in  the  sky  whose  meteors  had  not  been 

*  That  is,  for  the  mean  of  each  obeerver :  Schmidt  himself,  in  the  moat  fa- 
vourable position,  found  ^  at  a  maximum  ■■  about  1800. 
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It  has  occurred  to  me  that  the  phenomena  may  he  due  to 
another  cause,  and  I  now  venture  to  publish  the  theory,  together 
with  some  reasons  in  support  of  it,  in  order  to  attract  the  notice 
of  those  who  have  made  meteors  their  particular  study. 

We  know  that  when  air  is  suddenly  compressed  it  not  only 
gives  out  heat,  but  it  also  exhibits  liffhi.  As  a  familiar  instance 
of  this  I  may  adduce  the  philosopher's  tinder-box,  which  consists 
of  a  glass  cylinder,  closed  at  the  end,  and  fitted  with  a  piston, 
which  on  being  forced  in,  compresses  the  air  and  causes  it  to 
yield  up  sufficient  of  its  latent  heat  to  ignite  German  tinder,  and 
at  the  same  time  produces  a  flash  of  light. 

My  theory  respecting  the  meteor  is,  therefore,  this :— The  me- 
teor compresses  the  air,  sets  it  in  vibratory  motion,  and  produces 
light  from  it  (and  this  light  remains,  marking  the  meteor's  track, 
until  the  exciting  cause  has  ceased  and  the  air  regained  its 
equilibrium) ;  but  whether  the  light  produced  is  regarded  as  the 
latent  heat  of  the  air,  developed  at  an  incandescent  temperature, 
or  as  another  phase  of  the  undulatory  theory  of  light,  it  is  not 
supposed  that  combustion  takes  place,  either  of  the  meteor  or 
anything  else.  Indeed,  it  would  seem  that  combustion  could  not 
Occur  under  the  circumstances.  Por  instance,  the  combustion  of 
A  substance  can  only  go  on  when  the  supply  of  air  is  not  too 
great  to  cool  the  substance  below  the  heat  which  oxygen  requires 
to  combine  with  it  in  the  form  of  combustion ;  and  we  know  that, 
if  the  volume  of  air  is  increased  beyond  this,  combustion  will 
cease,  or,  as  we  say,  be  blown  out. 

Now  taking  into  account  the  velocity  at  which  meteors  move 
the  volume  of  air  they  come  in  contact  with,  and  the  high  capa- 
city which  rarefied  air  has  for  heat,  it  would  appear  that,  if  a 
meteor  came  flaming  into  the  atmosphere,  it  would  be  instantly 
extinguished. 

Supposing  the  meteors,  therefore,  to  have  sufficient  cohesion  to 
resist  being  broken  up  by  the  force  with  which  they  encounter 
the  air,  there  seems  reason  to  believe  that  they  pass  through  the 
ordeal  with  little  or  no  change  in  their  physical  structure. 

And,  in  conclusion,  I  submit  that  the  theory  which  allows 
meteors  thus  to  escape,  accords  better  with  the  general  order 
and  perpetuity  which  distinguish  astronomical  bodies,  than  the 
theory  which  supposes  that  thousands  of  ponderable  bodies, 
moving  in  orbits  of  their  own,  are  individually  annihilated  in  the 
short  period  of  a  terrestrial  night. 

E.  T.  LOSEBT. 

Leicester,  24th  Nov.,  1866. 
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DIAGRAM  SHOWING  THE  AVERAGES  PER  MINUTE  OF  NUMBER  OF  METEORS 
AS  OBSERVED  AT  TNt  ROYAL  OBSERVATORY  GREENWICH, ON  NOVEMBER  13-14-,  1866. 
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CXXX.  Terr^trial  Magnetism. 
By  Jomr  C.  Bloxah,  Esq.,  P.M.S. 

That  the  magnetism  of  the  earth  results  from  other  meteorologi- 
cal actions,  perhaps  few  will  be  disposed  to  doubt ;  but  what  the 
actions  are  that  the  magnetism  depends  upon,  or  what  other  con- 
ditions it  is  connected  with,  we  at  present  know  very  little  about. 
The  subject  calls  for  inquiry,  and  possibly  such  indications  as  have 
been  obtained  from  the  St.-Helena  record  of  observations  may  be 
deserving  of  consideration. 

TOL.  in.  2  B 
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One  great  difficulty  in  analyzing  magnetical  observations  con- 
sists in  the  great  irregularity  that  obtains  in  the  progression  of 
magnetic  phenomena,  this  causing  great  obscurity  as  to  the  dates 
of  culmination  and  the  periods  of  high  and  low  values.  This 
renders  it  necessary  to  reduce  many  observed  values  to  one  mean 
quantity  for  one  time-category,  and,  further,  to  combine  these 
meaned  values  by  some  efficient  as  well  as  correct  smoothing 
process,  so  as  to  get  successive  fffoup-values  from  the  series  of 
mean  quantities,  l^e  horizontal  force  was  the  magnetic  parti- 
cular selected  for  the  investigation.  Daily  values  for  the  horizon- 
tal force  were  first  obtained  by  summing  together  the  daily  means  ! 
entered  in  the  St.-Helena  Tables  for  the  two  years  1842  and  184i3. 
Eorty-eight  observations  contributed  to  each  of  these  a^;regate 
values,  because  each  daily  mean  of  each  year  was  the  mean  of 
twenty-four  hourly  observations.  A  complete  set  of  twofold  mean 
daily  values  for  the  year  having  been  obtained,  these  mean  values  I 
were  then  corrected  for  the  temperature  of  the  barometer.  The 
corrections  for  this  purpose  were  collected  from  the  bar.  tem- 
perature Tables  reduced  in  the  same  way.  These  corrected  mean 
daily  values  were  then  smoothed  by  the  process  I  have  already 
referred  to  in  other  communications.  This  produced  the  iiltimate 
adopted  values ;  but  the  two  additional  decimals  obtained  by  the 
smoothing  reduction  were  discarded.  Each  of  these  adopted 
daily  values  may  be  said  to  give  the  true  indicatory  value  of  912 
observations,  because  (the  smoothing  process  having  been  twice 
effected)  the  day  immediately  concerned,  the  nine  days  next  pre- 
ceding it,  and  the  nine  days  succeeding  it,  each  contributes  to  the 
one  adopted  value,  and  each  of  these  nineteen  days  has  the  proper 
weight  of  forty-eight  observations.  These  ultimate  normal  values 
form  Table  I.  The  St.-Helena  values  for  atmospheric  tempera- 
ture, for  the  same  two  years,  were  combined  and  reduced  in  the 
same  way  that  those  for  the  other  two  particulars  were.  The 
maximum,  minimum,  and  mean  values  obtained  for  temperature 
are  given,  together  with  their  respective  dates,  in  Table  11.  The 
mean  values  for  the  months,  for  horizontal  force,  are  given  in 
Table  m. :  the  first  column  in  this  Table  gives  the  sums  of  the 
eolumns  in  Table  I.,  the  second  column  gives  the  mean  Talues  of 
the  sums,  the  third  columii  is  introduced  merely  for  the  purpose 
of  simplifying  the  mean  values  by  omitting  the  decimals. 
Table  IV .  gives  the  several  maxima  and  minima  (or  salient  values) 
for  horizontal  force  in  the  order  of  their  occurrence  through  the 
year.    Table  Y.  gives  the  several  dates  on  which  the  annual  mean  i 

■    •         ■  I 
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for  horizontal  force  occura  in  the  course  of  the  year,  186  being 
taken  as  the  mean. 

These  Tables  show  at  onoe  that  the  variations  in  the  intensity 
of  horizontal  force  do  not  correspond  with  the  variations  in  tem- 
perature. The  annual  progression  of  the  one  particular  does  not 
at  all  keep  pace  with  that  of  the  other;  whetherwe  look  to  the 
8t.-Hel0na  temperatures  (as  southern  temperatures  or  as  inter- 
tropical) or  to  the  Greenwich  (northern)  temperatures.  Looking 
to  the  extrone  values^  the  maximum  for  horizontal  force  falls  on 
Jvlj  29,  and  at  St.  Helena  the  maximum  for  temperature  &lls  on 
February  26.  The  minimum  for  horizontal  force  falls  on  Decem* 
ber  10,  and  the  minimum  for  temperature  at  St.  Helena  on 
August  14.  These  dates  for  the  extreme  values  for  horizontal 
force  do  not  diverge  so  much  from  those  for  the  extremes  of  tem- 
perature ai  Oreenmch,  Maximum  temperature  occurs  at  Green- 
wich on  August  2  and  3,  the  minimum  on  January  9 ;  the  value 
ioff  ^December  10  is  as  much  as  4^8  above  the  minimum.  Then 
high  values  for  horizontal  force,  which  are  but  little  below  the 
maximura  of  July  29,  occur  on  March  27  and  on  April  28 ;  and 
low  values,  but  little  above  the  minimum  of  December  10,  occur 
on  July  5  and  on  October  28.  Purther,  the  annual  mean  for 
horizontal  force  recurs  frequently  in  the  course  of  the  year.  It  is 
thus  made  clear  that  the  variations  in  intensity  are  not  caused  by 
any  influence  which  observes  such  periods  of  increase  and  de- 
crease as  temperature  does.  The  variations  were  of  such  a  nature 
as  to  suggest  dependence  on  hygrometric  changes.  May  they  not 
depend  on  the  transitions  that  occur  between  the  solid,  liquid, 
and  vaporous  states  of  the  aqueous  element?  If  the  affirmative 
should  be  established,  it  would  follow  that  the  magnetic  condition 
itself  must  be  caused  by  these  transitions.  We  must  look  to  the 
relative  hygrometric  conditions  of  different  regions  of  the  earth 
fi»r  the  explanation  of  the  miignetic  phenomena.  Active  evapora- 
tion in  one  hemisphere  and  active  condensation  in  the  opposite 
hemisphere  would  each  intensify  the  horizontal  force.  The 
southern  hemisphere  may  be  regarded  as  a  region  of  evaporation, 
owing  to  the  great  extent  of  sea  and  small  extent  of  land  there ; 
and  the  northern  hemisphere  must  be  relatively  a  region  of  con- 
densation, owing  to  the  great  extent  of  land  and  the  small  extent 
of  sea  there.  And^  in  consequence  of  these  relative  conditions, 
heat  will  be  conveyed  from  south  to  north.  These  are  permanent 
conditions,  and  so  account  for  the  same  end  of  the  magnet  always 
pointing  towards  the  same  pole  of  the  eaeth.    There  is  not  only 
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this  difference  between  the  two  hemispheres ;  the  more  northern 
partfl  of  the  northern  hemisphere  are  more  especially  land  regions, 
the  proportion  of  land  greatly  increasing  towards  the  north.  The 
more  condensation  converges  northward,  and  the  more  evaporation 
converges  southward,  the  greater  will  be  the  intensity  of  the  hori- 
zontal force ;  and  the  more  the  hygrometric  transformations  are 
diffused  over  the  earth  the  less  will  be  the  intensity.  Evapora- 
tion is  probably  much  more  influential  (directly)  in  producing 
magnetism  than  condensation  is,  because  it  occurs  on  the  earth, 
whilst  condensation  occurs  in  the  atmosphere.  The  amount  of 
evaporation  (and  of  condensation  also)  in  any  given  spot,  or  in 
any  given  latitude,  will  vary  considerably,  according  to  the  nature 
of  the  regions  the  sun,  at  the  time,  is  passing  over,  or  passing 
from,  or  approaching  to ;  and  thus  several  periods  of  great  inten- 
sity and  several  of  small  intensity  may  occur  in  the  course  of  the 
year.  And  the  same  declination  of  the  sun  does,  in  fact,  give 
similar  values  for  horizontal  force  when  the  declination  is  de- 
creasing as  when  it  is  increasing.  This  symmetry  in  the  values  is 
shown  in  the  following  Table,  the  magnetic  phenomenon  occurring 
generally  a  few  days  subsequent  to  the  declination  it  is  connected 
with  in  each  case. 
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November 
January 

12, 

a9» 

1842-1 
1843/ 

d    h 
each  0  15 

before  declination 

0     / 
17  5»  S. 

October 
March 

8, 
9. 

1842' 
1843/ 

each  I   18 

aiter 

5  18  S. 

See 
Table  IV. 
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September 

April 
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See 
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Table  IV. 
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5. 

184*1 
1842/ 

each  0  14 
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22  53  N. 

"With  one  exception,  the  second  in  order  of  each  pair  of  dates  in 
this  Table  is  associated  with  the  higher  value  for  horizontal  force 
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when  the  decimation  is  south,  and  the  first  is  associated  with  the 
higher  value  when  the  declination  is  north.  Hence  it  appears 
that  the  same  declination  is  accompanied  by  the  more  active 
evaporation  when  the  temperature  is  rising  in  the  northern  hemi- 
sphere, and  that  the  same  declination  is  accompanied  bj  the  less 
active  evaporation  when  the  temperature  is  &lling  in  the  northern 
hemisphere. 

There  are  four  exceptions  to  this  rule  of  symmetry.  June  21 
gives  a  maximum  value ;  and  of  .course  this  day  cannot  have  any 
fellow  in  declination.  December  10,  November  29,  and  Novem- 
ber 22  are  also  exceptions.  These  are  the  three  dates  which  stand 
the  nearest  of  those  in  the  Table  to  the  extreme  south  declination 
of  the  sun ;  and  the  hygrometric  conditions  do  not  alternate  and 
recur  as  the  sun  approaches  and  recedes  from  the  southern  tropic ; 
they  remain  pretty  much  the  same  between  November  22  and 
January  20  in  the  southern  hemisphere,  and  in  the  northern 
hemisphere  they  are  progressive  during  this  period  instead  of 
recurrent.  The  result  is,  that  the  changes  in  intensity  are  not 
symmetrical  on  the  two  sides  of  the  solstice. 

The  intensity  is  never  very  great  whilst  the  sun  is  near  the 
southern  tropic.  The  explanation  of  this  may  be,  that  evaporation 
is  not  great,  even  in  the  southern  hemisphere,  when  the  sun  has 
great  south  declination,  evaporation  being  checked  in  this  hemi- 
sphere by  accumulation  of  vapour.  When  the  sun's  influence  has 
been  brought  more  to  bear  on  more  northern  regions,  the  increased 
vapour  there  is  quickly  removed  through  the  condensation  effected 
by  the  land  districts  (by  the  districts  of  great  elevation,  pro- 
bably) ;  and  this  would  lead  to  evaporation  being  maintained  in 
the  lower  latitudes  with  an  activity  proportionate  to  the  tempera- 
ture there.  The  minimum  intensity  occurs  on  December  10 ;  and 
this  may  be  taken  to  be  the  date  of  minimum  hygrometric  action, 
or  of  minimum  hygrometric  contrast:  December  3  gives  the 
highest  value  for  humidity  at  Newport ;  and  evaporation  wiU  have 
abated  at  this  period  of  the  year  in  the  southern  hemisphere, 
owing  to  the  highly  vaporized  state  of  the  atmosphere  there. 
Humidity  is  great  in  one  hemisphere  through  decrement  of  tem- 
perature, in  the  other  through  increment  of  vapour.  In  the 
northern  hemisphere  the  season  of  active  deposition  has  passed  by, 
and  that  of  active  congelation  has  not  arrived :  this  may  be  said  to 
be  the  epoch  of  passivity,  or  date  of  minimum  activity,  as  regards 
hygrometric  transformations.  A  considerable  rise  in  the  values  for 
horizontal  force  is  observable  at  the  beginning  of  January,  the  inten- 
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Bitj  inereasiiig  bom  December  10  to  Jannarj  29  almost  oonstantlj } 
vod  then  an  inoonsiderable  fiUl  ensues :  the  groatest  increase 
in  the  dailj  Yslues  at  this  period  of  the  year  occurs  on  Jtaiutaj  4s, 
Hjgrometric  conditi^ms  are  of  coarse  in  a  great  degree  dependent 
on  temperature,  and  the  thermometer  may  often  be  referred  to  as 
an  indicator  of  the  hygrometric  state*.  Minimum  temperature 
occurs  at  Greenwich  on  January  9.  At  Newport  the  minimuni 
for  the  year  occurs  on  February  11,  but  on  January  5  a  minimum 
occurs  which  is  only  0^*6  above  that  of  Eebruavy  11,  At  a  statioQ 
in  the  Arctic  region  a  minimum  temp^nture  of  —32^-4  ocpurs  on 
January  5,  a^d  the  minimum  for  tbe  year,  yiz.  — 87^'8|  occurs  on 
February  13  f.  Bapid  extension  of  frost  appears,  therefore,  to 
abate  at  the  same  time  that  the  increment  in  the  horizontal  force 
abates,  ».  e.  January  6.  Increment  of  temperature  continues  at 
Newport  to  Jfmuary  25,  and  at  the  Arctic  station  to  January  27« 
and  at  Greenwich  diminished  increment  coincides  with  the  decre- 
ment noted  for  the  other  two  stations.  The  values  for  horizontal 
force  commence  a  slight  decline  on  January  81 ;  it  would  appear, 
therefore,  that  the  transformation  from  liquid  to  solid  ceases  to  be 
the  rule  in  the  northern  hemisphere  at  this  date,  though  we  have 
no  certain  knowlege  of  the  fact.  Minimum  temperature,  in  fact, 
occurs  on  February  11  at  Newport,  on  February  13  at  the  Arctic 
station,  and  at  Grreenwich  a  minimum  occurs  on  February  13 ; 
but  this  List  is  as  much  as  2^'3  above  the  minimum  for  the  year, 
which  occurs  full  a  month  earlier.  There  is,  therefore,  at  least  a 
strong  probability  that  the  change  from  increment  to  decrement 
in  the  horizontal  force  at  the  end  of  January  may  be  cotempo- 
raoeous  with  the  cessation  of  freezing  in  the  n(Mrthem  parts  of  the 
«arth,  or  with  commencement  of  deposition  (active  deposition)  in 
high  southern  latitudes. 

The  values  for  horizontal  force  rise  above  the  mean  on  January  5, 
and  continue  above  the  mean  to  Juujb  6.    This  is  consistent  with 

*  JJI  the  thermometrio  values  quoted  in  this  paper  are  taken  firom  Tables 
yrfaioh  have  been  computed  by  the  method  that  was  adopted  for  the  oonatruotion 
of  the  Tables  here  partioularly  oonoemed.  The  Table  used  for  Qveenwidi  is  to  be 
found  in  No.  21  of  the 'Proceedings;*  there  can  be  no  doubts  J  think,  that  this  is 
the  rig^t  Table  to  quote  from  for  the  present  purpose^  it  haying  been  computed 
similarly  with  the  other  Tables  of  daily  value  referred  to.  The  Table  for  New- 
port is  to  be  found  in  *  Meteorology  of  ^ewport'  (a  copy  of  which  is  in  the 
Bociety's  library) ;  and  the  other  Table  referred  to  is  included  in  the  Appendix 
to  the  same  volume :  this  TaUe  was  computed  from  Sir  John  Boss's  Ti^^  for 
lat70«N.,long.91i''W. 

t  The  snnual  range  at  Newport  is  23"*,  at  the  Arctic  ita^on  it  is  82''. 
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the  hypothesis  that  the  high  values  are  maintained  during  the 
greater  part  and  the  latt^  part  of  this  period  of  the  year  by 
aetiye  eyaporation  in  tropical  latitudes.  That  is  to  pay,  this  lox^g 
period  of  high  yalues  is  the  result  of  northern  frost  at  first,  and 
of  evaporation  in  more  southern  latitudes  subsequently.  On 
June  7,  when  the  intensity  fiiUs  below  the  mean  value,  the  sun  is 
dose  upon  the  northern  tropic,  and  he  may  be  said  to  have 
reached  the  northern  limit  of  the  Indian  Ocean.  His  position  is, 
therefore,  a  critical  one  as  regards  hygrometric  action;  a  very 
wide  area  of  laud  is  now  placed  immediately  to  the  north  of  his 
position,  instead  of  a  great  extent  of  sea.  It  is  only  in  a  small 
degree,  and  for  a  short  time,  however,  that  the  values  i&re  below 
the  mean.  The  sun  at  this  period  of  the  year  is  nearly  sta- 
tionary ;  heat  and  evaporation  must  consequently  become  very 
great  under  his  vertical  rays,  and  the  intensity  attains  a  high 
value  on  the  21st  (considerably  higher  than  on  the  6th).  They 
fisdl  again  considerably  in  the  early  part  of  July,  and  then  rise  to 
the  maximum  on  July  29 ;  and  at  this  date  the  sun*s  rays  fall  again 
and  with  accumulated  force  on  the  Indian  Ocean ;  it  may  be  sup- 
posed that  evaporation  is  at  its  maximum  at  this  time.  Tim 
intensity  falls  to  a  value  below  the  mean  on  August  7,  and  it  does 
not  rise  above  the  mean  again  till  January  5.  The  northern  atmo- 
sphere must  be  highly  vaporized  at  the  date  August  7 ;  and  this, 
by  checking  evaporation,  may  suffice  to  bring  the  horizontal  force 
down  to  its  mean  intensity.  Maximum  temperature  occurs  both 
at  Greenwich  and  at  Newport  on  August  8,  and  at  the  Arctic 
station  on  July  22 ;  and  vapour-pressure  is  at  its  maximuTn  at 
Newport  on  August  1  (or  at  least  the  dew-point  temperature  is  at 
its  maximum  on  this  day). 

It  has  been  mentioned  that  humidity  is  at  its  maximum  value 
on  December  8  at  Newport,  whilst  the  horizontal  force  is  at  its 
minimum  on  December  10.  Humidity  is  at  the  lowest  on  April  21 ; 
and  the  value  for  horizontal  force  on  April  28  is  146  (147  being 
the  maximum),  and  on  April  21  it  is  143.  GOhe  temperature  at 
Newport  for  the  ^rd  of  December  is  42°1  (at  Greenwich  41°-8), 
and  the  value  for  dew-point  at  Newport  is  88^6.  On  March  19 
temperature  is  the  same  as  on  December  3  at  Newport  (at  Green- 
wich it  is  the  same  on  March  17  as  on  December  8)  ;  and  the 
dew-point  on  the  former  date  is  6^*9  below  temperature,  in- 
stead of  8°'5  as  on  December  8 ;  the  value  for  homontal  force  on 
March  19  is  148. 
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Ti3LB  II. 

o 

Maximum 66-5  February  26. 

Minimum  56*3  August  14. 

Means (!'**  Jf*^  ^l' 

I  61*2  December  9. 
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Table  III. 


Sums; 

Meuis. 

January     

4337-68 
3930-44 
445516 
426938 
4368*33 
4099-54 
4194-66 
4150-80 
3905-17 
4018*36 
3886-24 
402287 

139*92 
140*37 
143*72 
142-31 

136-65 
135*31 
13390 
130*17 
129*62 
129-54 
129*77 

«i4o 
140 
144 
142 
141 
137 
»35 
«34 
130 
130 
130 
130 

February    

March    

April  

May    

June   

July    

''**v     

August   

September 

October 

November  

December  

Mean    

136*02 

Table  IV. 


Maxima. 

Minima. 

29  Jan"^>y    -.-,.,,t 

14a 

H3 
146 
146 
142 
138 

147 
132 
131 
131 
130 
130 

139 

'43 
139 
138 
136 
128 
132 
129 
131 
128 
129 
127 

February  18. 
March  16. 
April  13. 
May  13. 
June  9. 
July  5. 
August  13. 
September  5. 
September  22. 
October  28. 
Noyember  22. 

9March  

27  March  

28  April 

26  May    

21  June 

29  July :  -maximum 

28  August 

16  September    

8  October.- 

12  Noyember 

29  Noyember 
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Table  Y. 

January  4. 
June  6  to  14. 
June  26. 
July  21. 
August  6. 

The  whole  range  in  the  values  for  horizontal  force  between 
September  16  and  December  10  is  only  3*5,  whikt  between 
July  5  and  July  29  the  range  is  19'0.  Between  February  18  and 
March  9  it  is  oi^y  4'd.  Between  December  10  and  January  29  it  is 
16'0.  The  horizontal  force  increases  in  intensity  daily  from  July  5 
to  July  29,  the  increase  amounting  to  19  in  fourteen  days ;  this 
must  be  a  period  of  very  active  eyaporation  in  the  northern  inter- 
tropical latitudes.  The  intensity  increases  15  in  fifty  days  be- 
tween December  10  and  January  29 ;  this  increment  may  be  at- 
tributed to  the  influence  of  frost  in  the  higher  northern  latitudes. 


CXXXI.  On  the  Evaporation  of  Bain  from  JEUnn-^anget, 
By  Or.  Habyst  Simmoitds,  Esq.,  P.M.S. 

At  the  beginning  of  the  present  year  there  were  several  discus- 
sions, at  meetings  of  the  Meteorological  Society,  on  rainfiiU  and 
on  rain-gauges,  at  which  it  was  stated  that  much  of  the  rain 
collected  by  the  gauge  was  lost  througb  evaporation  before  it  was 
pleasured  by  the  observer. .  To  see  whether  the  loss  was  as  large 
as  had  been  represented,  I  made  a  few  experiments,  of  which  the 
following  is  a  short  account. 

The  receiving-can*  and  measuring-glass  of  an  8-incb  Olaisher's 
gauge,  each  containing  a  known  quantity  of  water,  were  placed  in 
the  gauge  freely  exposed  to  the  sunshine  and  wind  in  a  large 
garden  and  allowed  to  remain  for  a  mouthy  at  the  end  of  which 
time  the  water  was  remeasored,  and  the  loss  was  found  to  be 
equivalent  to  a  decrease  in  the  rainfall  of: — 

*  The  diameter  of  the  reoeiymgHsan  was  4*75  in.  and  of  the  meaearing-gUaB 
2*1  in. 
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1866. 

Month. 

From 
mnraring- 

From 

MoeiTuig- 

can. 

Weij^t  of  vn- 
pour  required 
toaatantea 
cubio  foot  of 
air. 

BaUj 

horisootal 

moTement  of 

the  air. 

Tn  April............ 

in. 
0016 

COS  I 
O'OIO 

0*019 

in. 

o-o8o 
0*118 
0*120 

0'I2X 

gn. 
0-8 

1*2 

'•4 
1-4 

milae. 
292 
240 

a4» 
233 

„  Hay  

..  June 

„   »wuv 

..  July 

w    """J    •• 

The  last  two  colunma  of  the  aboye  Table  contam  the  mean 
fy^ght  of  yapoiir  requiradto  saturate  a  cubic  foot  of  air,  and  the 
^ean  daily  horizontal  motion  of  the  air  at  Greenwich,  as  giyen  by 
Mr.  Glaisher  in  his  *  Quarterly  Beports/  for  the  months  during 
which  the  experiments  were  carried  on.  It  is  on  these  two  meteoro- 
logical elements  that  the  evaporation  must  chiefly  depend ;  and  the 
changes  in  the  losses  from  evaporation  will  be  found  to  COTrespond 
closely  with  their  joint  variations.  For  in  May  the  quantity  of 
water  evaporated  was  nearly  50  per  cent,  more  than  in  April,  and 
in  the  former  month  the  weight  of  vapour  required  to  saturate  a 
cubic  foot  of  air  was  60  per  cent,  more  than  in  the  latter ;  but,  the 
mean  horizontal  motion  being  less,  the  evaporation  would  be  not 
quite  SO  per  cent,  more  in  May  than  hx  April,  as  it  was  found  to 
be.  Again,  in  May,  June,  and  July,  in  which  months  the  quan- 
tities of  water  evaporated  were  nearly  equal,  the  weight  of  vapour 
required  to  saturate  a  cubic  foot  of  air  and  the  mean  daily  hori^ 
Bontal  motitm  of  the  air  were  nearly  constant.  The  values  of  the 
above  elements  for  Greenwich  have  been  used  in  the  comparis<mBy 
as  the  best  that  could  be  obtained,  and  from  having  been  deduced 
from  observations  made  at  a  less  distance  from  the  place  where 
the  experiments  were  carried  on  than  any  other  published. 

For  the  three  months  during  which  the  evaporation  was  most 
rapid,  the  rainfall  measured  would  have  been  on  an  average  too 
little  by  0*004  in.  for  every  day  that  elapsed  between  the  time  of 
£bJ1  and  the  time  of  measurement,  supposing  the  evaporation  to  have 
gone  on  uniformly :  but  daily  inspection  of  the  measuring-glass 
showed  that  during  periods  of  damp  or  rainy  weather  the  evapo- 
ration was  almost  nil,  as  might  have  been  expected  from  the 
usually  near  approach  of  the  air  to  the  point  of  saturation  at 
these  times.  The  error  due  to  evaporation  in  the  rainfall  mea- 
sured will,  therefore,  be  very  small,  if  the  gauge  be  properly  con- 
structed and  read  daily ;  but  if,  on  the  contrary,  it  is  only  read 
monthly  lihe  errqr  will  probably  ampunt  to  ahoi^t  two-tent^l^i  of  %b 
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incli  in  the  summer;  and  if,  as  is  often  the  case  witli  gauges 
intended  to  be  read  only  once  a  month,  there  is  no  receiying- 
can,  but  the  rain  is  allowed  to  run  into  the  cylinder,  the  error 
may  exceed  half  an  inch.  As  the  error  is  accumulative,  very 
little  reliance  can  be  placed  at  present  on  the  yearly  rainfall 
obtained  from  gauges  read  only  monthly,  as  it  must  greatly  de- 
pend on  the  relative  humidity  of  the  different  years.  As  the 
evaporation  varies  with  the  surface  exposed,  as  well  as  with  the 
dryness  and  movement  of  the  air,  the  numerical  values  of  the 
errors  given  above  are  only  true  for  gauges  of  8  inches  in  dia- 
meter, with  receiving-cans  of  4|  inches  in  diameter,  and  when  the 
atmospheric  conditions  are  similar  to  those  of  April,.  May,  June, 
and  July  18(56. 

On  p.  224,  vol.  iii.  of  the  *  Proceedings '  of  the  Society,  Mr. 
Symons  alludes  to  a  case  in  which  the  loss  by  evaporation  was 
fifteen-hundreths  of  an  inch  ;  this  would  certainly  be  a  very  large 
quantity  to  lose  in  a  single  day  in  our  part  of  the  world ;  ^but  the 
sentence  is  so  loosely  worded  that  it  is  impossible  to  make  out 
out  whether  the  loss  occurred  in  a  single  day  or  in  a  month,  or 
whether  the  case  is  not  a  supposititious  one  altogether,  which  I  am 
inclined  to  believe  it  to  be,  more  especially  as  he  makes  the  evapo- 
ration depend  directly  on  the  rainfall,  which  appears  to  me  very 
improbable. 

In  conclusion,  it  may  be  as  well  to  mention  that  the  gauge  was 
a  copper  one,  neither  painted  nor  varnished,  and  that  proper  pre- 
cautions were  taken  to  prevent  the  rain  collected  by  the  funnel 
from  entering  either  the  receiving-can  or  the  measuring-glass,  and 
to  keep  the  small  pipe  at  the  bottom  of  the  funnel  clear,  so  that 
there  should  always  be  a  free  communication  between  the  air  in- 
side and  outside  of  the  gauge. 


CXXXII.  On  the  Difference  of  Temperature  of  Two  Strata  of 
Air  at  unequal  heights,  A  communication  by  Professor  D. 
Eagona-Sodta,  Director  of  the  Eoyal  Observatory  at  Mo- 
dena,  to  the  Austrian  Meteorological  Society.  Translated, 
with  Addenda,  by  J.  Stafghton  Habdino,  Esq.,  F.M.S. 
N.B.  All  measures  are  converted  into  Engliah  equivalents. 

In  a  report  on  the  valuable  meteorological  observations  made  at 
Oxford  in  the  year  1863  by  Professor  Main  (of  the  Badcliffe  Ob- 
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aerratorj),  mention  is  made,  among  otber  results,  of  those  ob- 
tained by  the  placing  of  two  thermometers,  one  5  feet,  the  other 
105  feet  above  the  ground.  The  ttpper  thermometer  showed  con- 
tinually a  higher  temperature  than  the  lower ^  with  a  single  exception 
in  May  and  June.  This  remarkable  peculiarity  of  temperature 
near  to  the  earth  was  reported  to  have  been  discovered  by  Dr. 
Trestel,  at  Emden. 

In  relation  to  these  observations,  I  may  perhaps  be  allowed  to 
give  an  account  of  some  similar  and  hitherto  unpublished  experi- 
ments commenced  by  me  in  the  month  of  October  186t5. 

These  observations  were  taken  at  4^  p.m.  and  at  midnight ;  the 
following  is  the  result  of  the  first  series,  extending  from  October 
1865  to  April  1866  inclusive.  Having  obtained  two  excellent 
thermometers,  made  by  Salleron,  and  compared  with  each  other, 
and  having  had  a  window  constructed  exactly  23  feet  in  perpen- 
dicular height  above  that  of  my  Observatory,  and  of  the  same  di- 
mensions as  the  latter,  I  placed  the  two  thermometers  in  a  verti- 
cal line,  and,  with  the  exception  of  height,  under  precisely  identi- 
cal conditions, — for  the  purpose  of  making  experiments  on  the 
relative  difference  of  temperature  of  two  horizontal  strata  of  air  at 
different  yearly  and  daily  periods.  The  lower  thermometer  was 
fixed  at  98  feet,  and  the  upper  at  121  feet,  above  the  ground. 

The  observations  taken  at  4^  p.m.  gave  almost  continually  a  lower 
reading  of  the  upper  thermometer.  The  few  exceptions,  in  which  the 
indications  of  the  upper  thermometer  were  higher  than  those  of 
the  lower  thermometer,  always  occurred  in  exceptional  weather, 
i.  e.  with  rain,  with  cloudy  or  overcast  sky,  with  heavy  wind,  but 
especially  with  fog  in  the  lowest  regions.  At  4^  p.m.,  therefore^  a 
strattim  of  air  dSfeet  above  the  ground  is,  generally ,  i.  e.  under  normal 
conditions,  warmer  than  a  stratum  of  air  121  feet  high.  Condi- 
tions which  occasion  a  change  in  this  distribution  of  temperature 
are,  as  already  mentioned,  rain,  heavy  wind,  fog,  &c.  As  soon  as 
any  of  these  last  meteorological  elements  prevail,  the  lower  stra- 
tum of  air  becomes  colder  than  the  upper. 

December  1865  affords  a  beautiful  illustration  in  point.  On 
the  8th,  11th,  12th,  and  13th  of  that  month,  the  lower  stratum  of 
the  atmosphere  at  Modena  was  unusually  misty ;  and  on  those 
days  I  found  the  upper  stratum  of  air  nearly  a  degree  warmer 
than  the  lower.  On  the  18th,  19th,  20th,  and  21st  of  December, 
on  the  contrary,  the  sky  was  clear,  the  air  calm,  and  those  days 
are  entered  in  my  meteorological  journal  as  among  the  finest  of 
the  year ;  on  those  days  I  found  the  upper  stratum  of  air  nearly 
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1^*8  colder  than  the  lower.    The  meami  of  the  differe&eee  of  tern* 
perature  as  obeerFed  bj  me  at  4(^  p.k.  are  as  follows : — 

Excess  of  Temperature  shown  by  the  Lower  Thermometer. 

October  1886 , -I-6-482- 

Norember  „    +0568 

December  „    +0*768 

January  1886 +0-724 

February    „   +0*599 

March        „    +0-867 

April  „    +0-144 

At  nUdnight  I  found  the  upper  stratum  of  air  warmer  than  the 
lower,  almost  continually.  The  few  exceptional  cases  always  co- 
incided with  those  meteorological  conditions  which  at  about 
5^  p.i£.  cause,  by  exception,  an  excess  of  heat  in  the  higher  strata 
of  the  atmosphere,  especially  with  heayy  wind,  or  with  fog. 

At  midnight,  therefore,  a  stratum  of  air  ^^feet  above  the  surface 
qfthe  ground  is,  generally,  i.  e^  w%der  normal  conditions,  colder  than 
a  stratum  at  a  height  qf  121  feet  above  the  ground.  The  differ- 
ences found  at  midnight,  expressed  in  mean  yalues,  are  aa 
follows ; — 

Defect  of  Temperature  shown  by  the  Lower  Thermometer. 

October  1866 -6-918 

November,,   —0-876 

December  „   —0-616 

January  1866 — 0-547 

February    „   —0-385 

March        „ -0-394 

April  „ —0-799 

From  a  long  series  of  observations,  the  law.  according  to  which 
tiie  differences  in  the  various  yearly  periods,  and  at  different  houiSi 
undergo  a  change,  and  to  what  perpendicular  height  they  are 
found  to  exist,  may  be  deduced  with  predsion.  It  undoubtedly 
results  firom  these  observations  that  **  the  decrease  of  temperature 
with  the  increase  of  height "  does  not  hold  good  as  a  general  rule^ 
since,  at  a  height  of  98  feet  above  the  ground  and  of  207  feet  above 
the  sea,  the  slight  difference  of  28  feet  in  vertical  height  is  sufficient 
to  show  that  at  night,  under  ordinary  normal  conditions  the 
upper  stratum  of  air  is  always  warmer  than  the  lower, — and  that 
under  extraordinary  anomalous  conditiona  the  same  takes  place 
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hy  dttfy  especially  on  rainy  and  stortn j  days,  or  when  fog  prevails 
in  the  lower  strata — ^in  which  cases  a  mingling  of  unequally  heated 
strata  of  atmosphere  occurs. 

Erom  this  result  many  deductions  may  be  made ;  sufficient  only 
is  mentioned  here  to  show,  among  other  things,  what  a  small  de- 
gree of  exactness  in  inyestigating  the  temperature  of  local  air  (t.  e. 
of  those  strata  of  air  surrounding  the  meteorological  instruments 
which  are  to  determine  the  atmospheric  conditions  at  any  given 
moment)  is  attainable  by  registering-thermometers  the  readings 
of  which  are  determined  by  a  metal  wire  extending,  not  horizon- 
tally, but  vertically,  to  a  length  of  60-64  feet. 

There  also  results  from  these  observations  new  evidence  of  the 
unreliability  of  the  reduction  to  the  level  of  the  sea  of  isolated 
barometrical  observations,  as  the  temperature  of  air  at  one  sta- 
tion cannot  be  deduced,  according  to  any  general  formula,  from 
that  of  another  station  perpendicularly  above  it. 

I  intend,  shortly,  to  publish  a  second  series  on  this  subject. 


Addenda,  mbodying  Bemarks  qfMM.  !Fbitsoh  and  Tbxstel  on 
the  subject, 

N JB»  All  messurea  are  oonverted  into  Engliflh  equivalente. 

In  a  communication  to  the  Meteorological  Society  of  Vienna, 
Dr.  Trestel  says : — "  I  am  glad  that  attention  is  again  drawn  to 
the  increase  of  temperature  with  height.  It  is  not  only  a  matter 
of  fact,  but,  what  by  many  persons  will  be  considered  of  more  im- 
port, it  may  be  proved  d^  priori  to  be  absolutely  necessary,  as  may 
easily  be  found  if  we  examine  the  subject  more  closely.  I  have 
continued  my  observations  down  to  the  present  time,  and  always 
find  the  same  yearly  period ;  while  the  daily  deviations  are  very 
different,  according  to  wind  and  weather.  I  made  my  observa- 
tions with  two  minimum-thermometers,  one  being  fixed  about 
6  feet  above  the  ground  on  the  north  side  of  my  house,  the  other,  at 
the  east  side  of  my  Observatory,  placed  42  f^t  above  the  ground, 
both  in  a  free  and  open  space.  By  these  observations  the  increase 
of  temperature  is  shown  in  the  most  conclusive  manner.  The 
monthly  means  of  the  lowest  readings  of  the  instruments  are  as 
follows : — 
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1806.                       At  6  ft.                At  42  ft.  Differaioe. 

January    34-26     3447     +0*22 

February  83-33     33-53     +020 

March   80-22     30-63     +041 

April 89-33     39-63     +0-30 

May  40-39     4084     +0-45 

June 64-63     6513     +0-50 

July  62-45     6301     +0-66 

August 62-32     62-96     +063 

The  following  fact  is  explained  by  the  increase  of  temperature : — 
when  in  winter,  after  snow  has  fallen,  a  thaw  sets  in,  but  the 
temperature  is  not  far  from  the  freezing-point,  the  snow  entirely 
disappears  from  the  north  sides  of  the  roofs  (the  south  sides 
naturally  cannot  be  taken  into  consideration),  while  it  is  still  to 
be  seen  several  days  afterwards  on  the  ground." 

With  reference  to  the  earlier  results  obtained  (some  years 
since)  at  Emden,  M.  Carl  Fritsch  observes  that  Dr.  Trestel  him- 
self appears  to  have  doubted  the  universal  validity  of  the  stated 
anomaly  in  the  variation  of  the  temperature,  inasmuch  as  he  ex- 
pressed a  wish  that  similar  observations  might  be  undertaken  at 
other  places.  The  increase  of  the  mean  temperature,  as  found  by 
him  at  a  height  of  only  a  few  yards  above  the  ground,  was  so  con- 
siderable that  the  better  determination  of  the  matter  seemed  of 
the  highest  importance ;  whilst  the  value  of  completed  series  of  ob- 
servations, of  which  the  height  above  ground  of  the  thermometers 
used  was  not  known,  was  called  into  question. 

Dr.  Trestel' s  appeal  was  apparently  first  taken  up  in  Vienna, 
by  the  late  Dr.  Kreil,  who  placed  five  thermometers  at  different 
heights  at  the  Imperial  Central  Meteorological  Institute.  The 
observations  then  commenced  were  continued  and  completed  by 
M.  Carl  Fritsch  (Dr.  Kreil's  successor  ad  interim),  the  whole 
making  a  series  of  two  years'  observations  taken  at  several  fixed 
hours  daily,  the  results  of  which  have  been  published  {Pro- 
ceedings of  the  Imp.  Acad,  of  Sciences,  vol.  lii.  1866).  These  in- 
vestigations showed  an  increase  of  temperature  with  height,  as  at 
Emden,  but  to  a  much  smaller  degree,  and  the  heights  at  which 
the  extremes  of  the  mean  temperatures  occurred  did  not  corre- 
spond ;  so  that  the  question  may  fairly  be  regarded  as  still  un- 
decided. 

The  recently  published  results  obtained  by  Dr.  Trestel  appear 
(says  M.  Fritsch)  even  less  conclusive  than  his  earlier  experi- 
ments.   Had  Dr.  Trestel  also  made  observations  with  maximum- 
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thermometers,  and  had  these  given  results  similar  to  the  minimum- 
thermometers',  one  might  have  felt  more  satisfied,  although  the  fact 
BtiQ  remains  that  according  to  the  more  recent  observations  the 
changes  of  temperature  ^ith  height  are  considerably  less  than  ac- 
cording to  his  earlier  observations.  Again,  the  indications  of 
minimum-thermometers  are  not  so  reliable  as  to  prevent  one  from 
being  tempted  to  attribute  the  differences  to  a  change  of  the 
instruments. 

In  reply  to  Dr.  Tresters  remark  respecting  the  efifect  of  the 
increase  of  temperature  with  height,  as  shown  by  the  snow,  M. 
Carl  Fritsch  mentions  the  following  circumstamce,  which  he 
ascribes  to  the  effect  of  the  decrease  of  temperature  with  height : 
— ^  When,  in  autumn,  the  first  snow  fells,  and  the  temperature  is 
not  far  from  the  freezing-point,  the  snow  accumulates  on  the  north 
aides  of  the  roofs  several  days  before  it  begins  to  lie  upon  the 
ground.  The  same  occurs  in  winter  when  snow  fells  after  a  warm 
period.*' 

In  winter  (continues  H.  Fritsch)  the  excess  of  heat  at  some 
height  above  the  ground,  as  compared  with  that  on  the  sur&ce  of 
the  earth,  should  stand  out  in  a  striking  manner  when  we  con- 
sider that,  on  clear  days,  when  the  ground  is  covered  with  snow  a 
temperature  is  always  observed  on  the  surface  of  the  snow,  at 
least  with  calm  air,  which  may  be  from  about  11*^  to  22°  below 
that  which  is  met  with  at  a  small  height  above  the  surface  of  the 
snow.  This  excess  of  heat  in  the  higher  stratum  of  air  as  com- 
pared with  that  resting  upon  the  ground  is  not  greatest  in  the 
wmter,  but  in  the  summer  months. 

In  the  beginning  of  October  1857 1  ascended,  on  a  clear  moon- 
light night,  the  peak  of  the  Hermann,  near  Vienna,  1763  feet 
high,  and  I  was  not  a  little  astonished  to  find  along  the  whole 
lidge  to  which  the  peak  belongs  a  considerably  higher  tempera- 
ture at  midnight  than  I  had  observed  some  hours  earlier  at  the 
foot  of  the  mountain.  Here,  however,  the  air  was  cahn,  whikt  on 
the  mountain  a  brisk  south  wind  was  blowing.  On  calm  clear 
nights  we  regularly  find,  in  valleys,  a  much  lower  temperature 
than  on  the  neighbouring  hills.  In  the  daytime,  when  the  sun  is 
shining,  the  conditions  are  reversed,  and  a  compensation  occurs, 
which  must  also  take  place  during  the  course  of  the  year.  There 
appear,  then,  some  facts  for  and  others  against  the  decrease  of 
temperature  with  height  in  the  lowest  strata  of  the  air,  the 
majority  being  perhaps  for  the  increase. 

TOL.  III.  2  c 
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CXXXm.  On  the  Anemometers  at  the  Boyal  Observatory,  Green- 
wich. By  JoHK  Beowkiko,  F.B.A.S. 
[Platb  vn.] 
Fob  some  months  I  have  been  occupied  at  the  Eoyal  Observatory, 
under  the  direction  of  the  Astronomer  Eoyal  and  Mr.  Glaisher, 
in  perfecting  the  apparatus  for  registering  the  force  of  the  wind, 
and  at  the  same  time  in  erecting  a  new  instrument,  from  plans 
by  the  Astronomer  Eoyal,  for  registering  the  velocity.  Of  the 
mechanical  construction  and  operation  of  these  instruments  I  now 
propose  to  furnish  a  detailed  description,  accompanied  by  drawings 
of  their  several  parts. 

I  will  first  describe  the  instrument  for  registering  the  velocity 
of  the  wind,  as  shown  in  Plate  VII.  figs.  1  &  2.  The  portion  of 
this  apparatus  which  is  outside  the  building,  is  represented  in 
fig.  1.  A,  A,  A,  A,  are  four  hollow  hemispherical  cups  of  copper, 
attached  by  a  light  framework  to  a  central  spindle,  B,  which  is 
carried  round  by  the  revolution  of  the  cups.  At  the  lower  end  of 
the  spindle  is  an  endless  screw,  which  cannot  be  shown  in  the 
drawing,  but  which,  revolving  by  the  action  of  the  cups,  commu- 
nicates motion  to  a  train  of  wheelwork,  so  arranged  that  each 
wheel  moves  more  slowly  than  the  wheel  preceding  it,  from  which 
it  receives  its  own  motion.  A  pinion,  0,  attached  to  the  wheel- 
work,  works  into  a  rack,  J,  and  raises  a  rod,  D,  which  is  carried 
down  into  the  interior  of  the  building.  A  continuation  of  this 
rod  is  shown  in  fig.  2,  where  it  is  indicated. by  the  same  letter,  D ; 
to  it  is  fastened  a  slide,  £,  carrying  a  pencil,  F  (fig.  2).  In  front 
of  the  pencil  there  is  a  metal  cylinder,  1 1  (fig.  2),  to  which  is 
given  by  clockwork  a  rotatory  motion.  The  gearing  by  which 
this  is  effected  is  shown  at  Qt  (fig.  2). 

A  sheet  of  paper  is  wrapped  round  the  cylinder,  and  held  in 
position  by  springs ;  upon  it  there  are  vertical  lines  to  indicate 
hours,  and  horizontal  lines  for  velocity.  It  will  thus  be  seen  that, 
when  the  cylinder  is  revolving  at  a  known  speed,  the  pencil,  F 
(fig.  2),  being  raised  by  the  rod,  D  (fig.  2),  wOl  draw  a  line  that 
will  vary  more  and  more  from  the  horizontal  as  the  cups  travel 
with  greater  rapidity ;  for  the  rack,  J  (fig.  1),  being  raised  by  the 
pinion,  C  (fig.  1),  will  elevate  the  rod,  D,  a  greater  amount  in  a 
given  time  if  the  cups  be  moving  at  a  higher  speed. 

At  the  commencement  of  each  day's  registration,  the  rack  is 
brought  to  the  zero  of  the  paper,  in  the  following  way: — The  spring, 
^  (fig-  I)>  is  pressed  back,  and  the  rack,  J,  turning  on  a  hinge- 
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joint  at  M  (fig.  1),  lowers  the  rod,  D,  to  the  zero-line  on  the  new 
paper.  The  front  of  the  instrument  (which,  in  the  drawing,  fig.  1, 
is  supposed  to  be  turned  from  the  observer)  has  four  small  dial- 
plates,  upon  which,  by  means  of  indices,  the  velocity  of  the  wind 
is  registered  in  tenths  of  miles,  miles,  tens  of  miles,  and  hundreds 
of  miles.  The  sensitively  delicate  character  of  this  instrument  is 
such  that  the  cups  will  revolve  with  a  breeze  so  light  as  scarcely 
to  be  perceptible  to  the  sense;  whilst,  during  gales,  it  has  re- 
corded velocities  of  from  thirty  to  forty  miles  per  hour. 

I  now  proceed  to  describe  the  instrument  for  registering  the 
corresponding  pressure  of  the  wind,  this  being  a  matter  of  great 
interest  to  scientific  and  nautical  men.  The  acting  portion  of  this 
apparatus  consists  of  a  circular  disk  of  iron  equal  to  2  square  feet 
in  area  (see  fig.  3).  It  is  very  light,  but  is  strengthened  by  stays 
of  thin  sheet  steel  placed  edgeways  behind  it.  It  is  supported  by 
eight  tempered  steel  springs,  shown  at  D,  D,  D,  D.  When  the 
wind  blows  against  the  circular  plate,  the  springs  are  brought 
successively  into  action,  the  stronger  being  so  arranged  as  to  take 
up  the  pressure  before  the  weaker  are  subjected  to  any  strain. 
The  plate  is  kept  facing  the  wind  by  the  action  of  a  direction- 
vane,  B,  with  which  it  is  connected.  A  rod,  G-,  which  moves  with 
the  pressure-plate,  carries  a  fine  flexible  wire  cord,  H,  which, 
though  not  readily  seen  in  the  drawing,  passes  over  a  small 
pulley  in  the  side  of  the  rod  carrying  the  direction-vane,  and  runs 
down  through  the  rod,  which  is  made  hollow  for  the  purpose. 
This  wire  is  continued  into  the  building,  where  it  governs  the 
motion  of  a  pencil,  which  traces  on  a  sheet  of  paper  the  pres- 
sures which  the  circular  plate  has  received.  The  paper  is 
stretched  upon  a  horizontal  travelling  board  covered  with  slate, 
which  is  moved  uniformly  by  clockwork.  Upon  it  there  are  ver- 
tical lines  indicating  hours,  and  horizontal  lines  for  pressures. 

This  instrument  is  so  sensitive  that  it  will  record  pressures 
as  light  as  a  fraction  of  an  ounce  on  the  square  foot,  whilst  in 
gales  it  will  support  a  force  as  great  as  40  lb.  on  the  same  area. 

I  am  greatly  indebted  to  Mr.  Glaisher  for  the  constant  and  un- 
tiring attentions  which  he  has  given  me  during  the  whole  of  the 
time  I  have  been  occupied  in  perfecting  these  instruments. 
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CXXXIY.  NoticM  of  Lumin&u8  MekeoT9  teem  in  the  Mtmih  cf 
Augutij  esriraiAed  firam  the  Meteorological  Register  kept  on 
hoard  the  Barque  *  James  LongUm.^     Bj  Captain  H.   8. 

MlLLAJU). 

AvouBT  7, 1866.  From  8^  to  12^  p.m.  a  large  number  of  meteors 
seen,  some  shooting  from  N JL  to  S.W.,  others  from  N.  to  S.E. ; 
one  was  especially  brilliant  and  large,  and  of  an  intensely  blue 
colour,  leaving  a  vivid  train  of  light  after  it,  having  traversed  from 
the  N.B.  southerly.— In  about  kt.  81°  iff  N.^  long.  136°  86'  E. 

August  10, 1866,  8*^  p.m*,  large  and  brilliant  meteor  traversing 
from  N.W.  to  S.E.— Lat.  80°  43'  N.,  long.  134°  28'  E. 

August  11, 1866,  from  midnight  until  8^  ▲.!£.  a  large  number  of 
meteors  seen,  some  shooting  in  various  directions,  and  others 
blazing  out  and  then  dying  away  without  shooting ;  a  few  tra- 
versed a  considerable  distance,  but  the  majority  a  very  short  dis- 
tance. All  of  them  seen  in  the  north. — Lat.  30°  38'  N.,  long. 
184°  26'  E.,  at  midnight. 

August  12,  1866,  between  V  and  8*"  A.1C.,  large  numbers  of 
meteors  seen,  starting  from  about  W.S.W.,  most  of  them  with  a 
bright  train  of  light.  They  were  so  uumerous  and  followed  each 
other  so  quickly  that  I  could  not  take  special  notice  of  any  one. 
—Lat.  28°  50'  N.,  long.  134°  20*  E.,  at  about  2*^  a.m. 

August  13,  1866,  at  12*"  16""  ▲.!£.,  a  magnificent  meteor  ap- 
peared, traversing  from  36°  to  40^,  starting  from  the  W.S.W. 
After  traversing  about  20°  it  burst  into  three  parts  and  disap- 
peared. It  was  of  a  bright  blue  colour ;  the  whole  sky  was  quite 
darkened  by  contrast,  so  brilliant  was  its  light,  though  it  was  a 
fine  clear  starlight  night;  and  we  could  not  see  distinctly  for 
several  seconds  afterwards,  so  intense  was  its  glare.  There  were 
numerous  others,  mostly  from  the  N.W.  quarter,  frequently  five 
and  six  at  once.— Lat.  28°  14'  N.,  long.  133°  68'  E.,  at  midnight. 

August  14,  midnight,  several  small  meteors ;  2^  a,m.  numerous 
meteors.— Lat.  28°  7'  N.,  long.  133°  86'  B.,  at  midnight. 

August  17,  at  10^  P.M.,  several  meteors  shooting  to  the  N.W. 
—Lat.  28°  14'  N.,  long.  129°  60*  E, 

August  20,  at  2^  a.m.,  a  large  meteor  with  a  long  bright  train  of 
light  shot  to  the  N.N.E.  from  the  zenith.— Lat.  31°  34'  N.,  long. 
129°  O^E. 
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BDITBI)  BY 

JAMES  GLAISHER,  Esij.,  RRS.,  Secrbtaet. 
Vol.  m.  1867,  FEBETJAEY  20.  [No.  29. 


C.  BBOOEE,  Esq.,  M.A.,  F.B.S.,  President,  in  the  Chair. 

Alfred  Carpenter,  Esq.,  M.D.,  Croydon ; 

Bey.  W.  TackweU,  The  College  School,  Taunton ; 

Thomas  A.  Compton,  Esq.,  M.D.,  LJLC.S.,  M.B.C.S.,  2  Palmen- 

ton  Ghirdens,  Bonmemouth ; 
Frederick  M.  Williams,  Esq.,  H.P.,  Goovrea,  near  Truro ; 

were  baQoted  for  and  duly  elected  Pellows  of  the  Society. 

The  names  of  Four  Candidates  for  admission  into  the  Society 
were  read. 


CXXXY.  The  Evaporation^  Gauge  (AUnometer)  in  its  Simpleit 
Form.  By  Dr.  M.  A.  P.  Peestel.  Transkted  from  the  *  Zeit- 
schrift  der  osterreichischen  G^esellschaft  fur  Meteorologie,' 
vol.  i.  No.  18,  by  G.  Habvet  Simmoitds,  Esq.,  P.M.8. 

Ik  the  memoir*  on  the  rainfall  of  the  Kingdom  of  Hanover,  and 
in  the  11th  No.  of  the '  Proceedings '  of  the  Philosophical  Society  of 

*  Die  BegenrerfaaltniBse  des  Kdnigreichfl  Hannover,  nebst  susfiihrlicher  Bar- 
Btellung  aller  den  atmosphiiriflcben  Niedenchlag  und  die  Yerdiinstung  betref- 
fenden  Groesen.    Emden,  1864. 
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Emden  is  a  full  description  of  a  simple  evaporation-gauge  invented 
by  me  [Dr.  Prestel].  The  peculiarity  of  the  construction  of  the 
instrument  is  shown  in  the  accompanying  figure  1.  A  is  an  open 
square  vessel  to  contain  the 
water  to  be  evaporated,  BC  a 
measuring- tube  with  an  opening 
m,  through  which  there  is  a  com- 
munication between  the  interior 
of  the  tube  and  the  water  in  A. 
toie  water  which  evaporates  from 
A  will  be  continually  replaced 
from  that  in  the  tube  through 
the  opening  m.  Thus  the  water 
in  A  will  be  always  kept  at  the 
same  height,  the  quantity  eva- 
porated after  the  tube  has  been 
filled  and  fixed  in  its  place  being 
read  off  from  the  scale  y  A  on  the 
measuring-tube. 

The  opening  a,  h,  e,  d  being 
closed  with  a  slide,  made  of  fine 
wire-gauze  fixed  in  a  frame,  and 
the  vessel  A  filled  with  sand, 
mould,  turf,  or  with  earth  thickly 
covered  with  vegetation,  the 
quantity  of  water  evaporated 
from  these  substances  can  be 
read  off  from  the  scale  of  the 
measuring-tube  as  easily  as  be- 
fore, and  the  coefficient  of  evapo- 
ration determined. 

I  have  had  the  instruments 
made  of  various  sizes  and  fur- 
nished with  various  measures. 
For  observations  of  the  same 
kind,  all  have  given  results  which 

agree  very  well.  Hitherto,  owing  to  the  closing  conical  valve, 
the  interior  of  the  measuring-tube  could  not  be  reached  before 
filling  and  fixing  the  tube  in  its  position ;  but  this  is  essentially 
necessary,  in  order  to  clean  the  inner  surface  of  the  tube  fit)m  the 
oxidized  matter  which  in  summer  time  accumulates  in  the  course 
of  twenty-four  or  forty-eight  hours.     The  formation  of  the  green 
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matter  may  be  easily  prevented  bj  adding  a  few  drops  of  nitrate 
of  talver  to  the  water ;  but  not  so  tbat  of  the  fine  deposit  which  in 
time  fixes  itself  on  the  inner  surface  of  the  tube. 

I  have  therefore  now  given  to  the  measuring-tube  the  following 
simple  and  successful  mounting,  which  is  more  easily  constructed 
than  the  valve,  shuts  closer  after  the  tube  is  filled,  and,  what  is  of 


more  importance,  the  interior  of  the  tube  can  be 
reached  through  it,  and  its  surface  cleaned  and 
polished  each  time  before  it  is  refilled. 

This  mounting  consists  of  a  ring  of  thin  brass  O  P, 
fig.  2,  into  which  the  open  end  of  the  tube  is  forced 
about  half  the  breadth  of  the  ring,  and  there  firmly 
soldered.  In  the  lower  half  of  the  ring  a  semicircular 
opening  fit  is  filed,  having  a  radius  of  about  oneParis  line 
(0'09  English  inch).  On  to  this  ring  a  cap  of  brass 
QS  fits  tightly.  In*  the  side  of  the  cap  there  is  also 
an  opening  m\  which  may  be  brought  exactly  over 
the  opening  m  by  turning  the  cap,  which  will  allow 
the  water  in  the  measuring-tube  to  fiow  out  into  the 
vessel  A,  if  the  tube  is  in  the  cylinder  C  attached  to 
vessel  A.  To  fill  the  tube,  hold  the  open  end  up- 
wards, closing  the  hole  m  at  the  same  time  with  the 
finger,  pour  in  the  water,  and  then  force  on  the  cap 
Q  B,  but  so  that  m  and  m'  shall  not  come  together. 
Invert  the  tube  and  place  it  thus  closed  and  filled  in 
the  cylinder  C,  fig.  1 ;  then  turn  it  round  so  that  m 
shall  coincide  with  m\  and  then  there  will  be  a  free 
communication  between  the  water  in  the  measuring- 
tube  and  that  in  the  evaporating-vessel. 

Now  turn  the  tap  t,  and  let  enough  water  fiow  off 
to  bring  the  top  of  the  column  of  water  in  the  mea- 
suring-tube down  to  the  zero  of  the  scale.  The 
shortening  of  the  column  of  water  in  the  measuring- 
tube,  for  any  time  afterwards,  can  be  read  off  from 
the  attached  scale,  and  will  give,  if  subtracted  from 
the  previous  reading,  the  amount  of  water  evapo- 
rated since  that  reading. 


Fig.  2 


f^ — ^ 


•  on 


2i)2 


840  PB0CBEDING8— THE  MSTEOBOLOGIOAL  BOCISTT.         [1867. 

CXXXVL  Atmospheric  Pressure  in  Natal,  South  Africa.  By 
E.  J.  MAim,  Esq.,  M.D.,  F.RA.S,  F.E.a.S.,  F.M.S.,  Ac., 
Superintendent  of  Education  in  the  Oolonj. 
[Plate  VIII.] 
At  the  concluding  meeting  of  the  Meteorological  Society  last 
year,  I  had  the  pleasure,  having  then  but  juat  landed  in  England, 
to  present  to  the  Society  a  brief  sketch  of  "  The  Leading  Features 
of  the  Climate  of  the  Colony  of  Natal,  South  Afirica^"  derived 
from  a  continuous  series  of  eight  years  of  meteorological  observa- 
tions taken  by  standard  instruments  at  my  observatory  at  Maritz- 
burg  the  capital  city  of  the  colony.  It  will  be  remembered  that 
I  prefaced  the  sketch  by  a  description  of  the  physical  conforma- 
tion and  geographical  position  of  the  colony.  This  description 
will  be  found  at  page  203  of  the  *  Proceedings '  of  the  Society  for 
the  year  1866 ;  and  this  portion  of  the  subject  wiU  be  more  fully 
developed  in  a  paper  in  vol.  xxxvii.  of  the  *  Journal  *  of  the  Soyal 
Geographical  Society. 

The  exact  position  of  the  Observatory  is 

Latitude 29'' 36' 13"  south. 

Longitude 2°    1' 34"-6  east. 

The  height  of  the  Observatory  is  2095*674  feet  above  the  sea; 
and  its  distance  from  the  coast  is  fifty-four  miles  by  the  highroad, 
and  forty-two  miles  in  a  direct  line. 

When  I  presented  my  sketch  of  the  "  Leading  Features  of  the 
Climate  of  Natal "  to  the  Society,  it  was  my  purpose  to  take 
some  future  opportunity  to  submit  more  in  detail  the  facts  upon 
which  my  deductions  were  based,  and  to  draw  more  particular 
attention  to  certain  of  the  peculiarities  of  the  climate  of  this 
interesting  locality  which  are  the  most  deserving  of  further 
investifj;ation. 

Natal  is  of  special  interest  in  a  meteorological  point  of  view  for 
this  reason:  it  forms  the  very  centre  and  focus  of  one  of  the 
great  South  African  ranges  of  climate,  and  is  therefore  the  posi- 
tion in  which  the  conditions  and  laws  of  this  range  can  be  moat 
satisfactorily  and  advantageously  studied.  South  Africa  is  pro- 
perly distributed  into  three  ranges  of  climate,  which  are  severally : 
— 1.  The  Kafir  range,  comprising  Zululand,  Natal,  Independent 
Kaffraria,  British  Kaffraria,  and  the  portion  of  the  Cape  Colony 
lying  to  the  south  of  the  Stormberg  and  Nieuweld  Mountains ; 
2.  The  Bechuana  range,  comprising  the  Orange-Kiver  Free  States 
and  the  Transvaal  Republic ;  and,  8.  The  Namaqua  zone,  com- 
prising Namaqualand,  Bushman's-land,  and  the  Great  Kalahari 
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Desert.  Of  these  three  zones  the  Kafir  zone  is  the  most  fertile ; 
and  of  the  E^fir  zone  Natal  is  the  most  fertile  portion.       ' 

In  treating  of  the  eight  years'  series  of  Natal  meteorological  ob- 
servations in  detail,  it  is  convenient  to  consider  separately  certain 
features  that  can  be  readily  classed  by  themselves.  I  therefore 
propose  to  take,  upon  this  occasion,  "  The  Atmospheric  Pressure 
and  Hot  Wind  of  Natal,"  and  upon  some  other  occasion  to 
allude  severally  to  the  Temperature,  the  Bainfall  and  Moisture, 
and  the  Thunderstorms. 

The  mean  pressure  of  the  atnjosphere  at  my  Observatory  at 
Maritzburg,  for  the  eight  years  from  1858  to  1865,  derived  from 
2920  observations  of  the  barometer,  was  27*891  inches  of  the 
mercurial  column.  The  highest  reading  of  the  barometer  during 
the  eight  years  was  28*474  inches,  and  the  lowest  reading  for  the 
same  period  was  27*215  inches.  The  extreme  range  of  atmo- 
spheric pressure  for  the  eight  years  was  therefore  1-259  inch  of 
the  mercurial  column.  The  mean  yearly  range  of  pressure  during 
the  eight  years  was  0*991  of  an  inch.  It  may  be  worth  while  here 
to  recall  the  fact  that  Maritzburg  is  situated  approximately  in 
the  30th  parallel  of  south  latitude,  and  at  an  elevation  of  2000 
feet  above  the  sea,  and  to  contrast  its  mean  annual  range  of  otmo- 
spheric  pressure  with  the  mean  annual  range  of  'pressure  at 
Greenwich,  which  is  1*85  inch. 

The  barometer  upon  which  I  placed  most  reliance  was  a  stan- 
dard of  Negretti  and  Zambra*s,  selected  and  examined  for  me  by 
Mr.  Glaisher.  In  using  this  instrument,  I  found  it  most  con- 
venient, after  a  little  time,  to  fix  the  adjusting-screw  permanently 
when  the  fiducial  point  was  in  exact  contact  with  the  column 
standing  at  27*700  inches,  and  afterwards  to  consider  27*700  the 
neutral  point  of  the  instrument,  and  to  apply  the  proper  correc- 
tion for  capacity  to  each  observation. 

The  height  of  the  Observatory  was  determined  by  the  mean  of 
eighty  barometric  observations,  taken  simultaneously  at  the  Ob- 
servatory and  at  the  Custom-House,  at  the  Seaport  of  Durban. 
The  barometer  used  at  Durban  was  a  Board-of-Trade  marine  baro- 
meter, constructed  by  Mr.  Casella,  and  having  the  corrections  for 
capacity  applied  in  the  divisions  of  the  scale.  The  two  barometers 
were  carefully  compared  together,  after  they  were  fixed  in  their 
permanent  positions,  by  the  intermediate  agency  of  a  very  delicate 
mountain  barometer  of  Negretti  and  Zambra's. 

There  is  an  almost  constant  diurnal  oscillation  of  the  mercurial 
column  of  the  barometer  at  Maritzburg,  amounting  to  nearly 
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one-tenth  of  an  incli.  The  average  amount,  in  exact  nmnbera,  is 
0-078  6f  an  inch.  During  the  period  of  eight  years  there  were  only 
217  days  on  which  this  diurnal  oscillation  was  not  strongly  marked ; 
that  is  to  say,  it  is  seen  distinctly  on  thirteen  days  out  of  fourteen. 
The  exceptional  days  are  those  in  which  the  barometer  is  rising 
so  rapidly,  under  a  larger  and  more  general  influence,  that  the 
diurnal  influence  is  more  than  compensated,  and  so  masked.  The 
diurnal  oscillation  is,  of  course,  due  to  the  direct  influence  of  the 
sun's  rays  during  each  day. '  The  atmosphere  is  heated  and  rare- 
fied, so  long  as  the  sun  shines  down  vigorously  upon  it,  and  con- 
denses again  as  the  sun's  rays  are  withdrawn.  Even  on  a  cloudy 
day  the  effect  is  still  produced,  because  the  sunshine  is  acting 
upon  the  atmosphere  above  the  stratum  of  doud.  This  periodic 
diurnal  influence  in  reality  exerts  a  very  considerable  power  over 
climate  in  regions  where  it  is  well  developed,  anc^  ia  therefore 
worthy  of  close  and  careful  study.  In  South  Africa,  where  there 
are  large  tracts  of  solid  ground  continually  stretched  out  under  a 
blazing  sunshine  during  the  hours  of  the  day,  and  where  the  same 
influence  is  as  constantly  withdrawn  during  the  continuance  of  a 
not  brief  night,  the  phenomenon  is  necessarily  well  developed 
and  remarkable.  Professor  Hennessy,  of  Dublin,  drew  pointed 
attention  to*  this  matter  at  the  last  meeting  of  the  British 
Association  for  the  Advancement  of  Science,  at  Nottingham,  and 
intimated  that  it  is  seriously  engaging  his  attention.  He  also  re- 
marked upon  the  advantage  that  Katal  possesses  as  a  field  for 
studying  the  natural  influence.  I  think  it  is  very  desirable  to 
observe  closely  the  conditions  that  attend  upon  the  non-develop- 
ment of  the  osciUation  on  exceptional  days ;  and  I  hope,  hereafter, 
to  be  able  to  extend  my  investigations  in  this  direction. 

The  mercurial  column  of  the  barometer  is  never  stationary  in 
Natal,  even  when  the  constant  diurnal  oscillations  have  been 
allowed  for  and  abstracted  from  the  consideration.  It  is  ;Con- 
tinually  sweeping  boldly  up,  or  boldly  down,  from  day  to  day.  If 
the  most  strikingly  marked  elevations  and  depressions  be  taken 
for  the  estimate,  there  were  291  great  atmospheric  waves  during 
the  eight  years,  which  gives  an  average  length  of  ten  days  for  each 
wave.  But  each  of  these  larger  and  bolder  waves  is  so  broken  up 
by  inferior  oscillations  that  it  is  also  possible,  if  inferior  but  still 
well-marked  troughs  and  crests  be  taken,  to  make  the  enumera- 
tion for  the  eight  years  give  648  waves,  averaging  approximately 
a  length  of  four  days  and  a  half  for  each  wave. 

Now  these  larger  oscillations  of  the  atmosphere  are  obviously 
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due  to  a  more  extended  and  more  general  influence  than  mere 
diiimaL  variations  of  sunsliine  and  temperatvire.  They  are 
brought  about  bj  the  bodily,  so  to  speak,  and  progressive  trans- 
ference of  masses  of  air  from  place  to  place,  under  determining 
causes  as  yet  imperfectly  apprehended.  But  these  causes,  no 
doubty  are  fundamentally  underlain  by  the  groat  natural  distribu- 
tion of  the  air-currents  in  this  particular  zone  of  the  earth's  lati- 
tude. There  is  here  a  general  tendency  of  the  lower  regions  of 
the  atmosphere  towards  the  north-west,  under  the  trade-wind 
inclination  of  the  air,  supplemented  and  reinfwced  by  the  feet 
that  the  great  masses  of  heated  land  lie  towards  the  north-west, 
and  the  great  space  of  cool  ocean  towards  the  south-east.  A 
combined  trade-wind  and  monsoon  agency  so  operate  in  Natal 
that,  upon  an  average  of  evenly  spread  and  frequent  observatidn^, 
the  wind  is  found  to  be  blowing  from  the  sea,  up  over  the  land  at 
Maritzburg,  four  times  out  of  five.  But  there  is  necessarily  a 
prevalent  compensatory  set  in  the  upper  regions  of  the  atmosphere 
from  the  north-west.  The  upper  and  lower  strata  of  the  air  flow 
in  antagonistic  currents.  Now,  of  .these  two  currents,  the  lower 
comes  from  a  cold  zone  of  the  earth,  and  is  comparatively  heavy 
and  dense,  while  the  upper  comes  from  a  warm  zone  of  the  earth, 
and  is  comparatively  light  and  rare.  When  the  two  currents  are 
at  a  normal,  or  average,  relation  to  each  other,  the  barometer 
shows  a  certain  average  or  mean  indication  of  pressure.  But  if 
this  medium  condition  is,  disturbed — if  one  current  encroaches 
unduly  upon  the  other,  the  indication  of  the  barometer  is  changed 
in  a  corresponding  degree.  When  the  upper,  north-west  current 
encroaches  on  the  lower,  the  mercury  goes  down ;  when  the  lower, 
south-east  current  encroaches  upon  the  upper,  the  mercury^ 
ascends.  The  successive  large  waves  of  the  atmosphere  in  Natal, 
therefore,  indicate  that  there  is  a  constant  alternating  play,  or 
.action  and  reaction,  going  on  in  this  part  of  the  earth  between  the 
upper  and  lower  currents,  and  that  now  one  and  now  the  other 
encroaches  upon  the  condition  of  mean  equilibrium,  and  predomi- 
nates for  the  passing  time. 

Having  thus  stated  my  view  of  the  proximate  cause  of  these 
large  atmospheric  waves  and  of  this  constant  disturbance,  I  next 
proceed  to  offer  my  proof  that  this  explanation  is,  in  the  main, 
warranted  by  fact.  It  sometimes  happens  that  the  predominance 
of  the  one  current  over  the  other  reaches  an  extreme  degree,  and 
that  the  upper  current  altogether  displaces  the  lower,  and 
actually  strikes  the  ground,  in  the  neighbourhood  of  Maritzburg. 
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When  this  takes  place,  a  **  hot  wmd  '*  is  said  to  be  blowing  thefe. 
A  iriolent  storm  from  the  north-west  blows  over  the  land,  bringing 
with  it  a  temperature  that  rises  to  somewhere  between  00^  and  97^, 
and  a  dryness  that  withers  the  leaves  of  plants  at  a  touch,  and 
causes  the  timber  and  furniture  of  houses  to  crack  with  loud  ei- 
plosions.  Now  this  hot  wind  is  invariably  coincidmd  with  the 
troughi  of  the  large  atmoepherie  wavet.  Whenever  the  hot  wind 
blows,  the  barometer  is  at  its  lowest  readings.  There  is  here,  then, 
dear  and  positive  demonstration  that  it  is  the  predominance  of 
the  upper  current  of  the  atmosphere,  setting  from  the  equatorial 
regions,  which  causes  the  depremon  of  the  mercurial  column  of 
the  barometer.  It  is  a  plain  and  obvious  inference  that  it  is  the 
predominance  of  the  opposite  current,  coming  frt>m  the  higher 
latitudes  of  the  south,  which  causes  the  rise  of  the  mercury. 

Science  has  not  yet  been  able  to  explain  what  the  exact  ma- 
chinery is  that  is  employed  to  maintain  this  mighty  aerial  pulsa- 
tion, so  regular  towards  the  tropics,  although  disturbed  and  broken 
in  higher  latitudes  and  colder  regions,  and  no  doubt  so  necessary  for 
diifiising  and  removing  atmospheric  inequalities,  and  feeding  tiie 
restless  and  beneficent  battalion  of  the  winds.  But  it  is  an  inter- 
esting &ct  that  even  the  greatest  and  most  violent  irregularities 
of  this  pulsation  may  be  reduced  to  law,  and  in  some  degree 
referred  to  cause,  if  a  sufficientiy  long  period  of  observation  of 
their  recurrence  be  taken.  Thus,  for  instance,  in  the  case  of 
Natal,  the  ultimate  and  extreme  supremacy  of  the  upper  north- 
western current  is  marked  by  the  hot  wind.  Now,  to  passing  and 
casual  observations,  these  hot  winds  seem  to  be  quite  accidental 
occurrences,  and  to  be  about  as  likely  to  present  themselves  at 
one  season  of  the  year  as  at  another.  The  actual  recurrence  of 
the  hot  wind  at  Maritzburg  during  the  several  months  of  the  year 
for  a  period  of  eight  years  is  given  in  the  appended  Table,  in 
which  the  numbers  express  the  number  of  days  on  which  the  hot 
wind  was  found  to  blow : — 
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Year. 

t^ 

& 

1 

1 

1 

H9 

i 

<1 

1 

1 

j| 

1 

1858. 

ft 

I 

4 

0 

0 

4 

4 

X 

'!|9- 

I 

ft 

I 

ft 

3 

ft 

7 

i860. 

I 

3 

0 

0 

0 

0 

3 

1861. 

0 

0 

0 

X 

X 

ft 

4 

1862. 

I 

X 

0 

X 

ft 

7 

8 

1863. 

ft 

0 

0 

0 

0 

4 

ft 

5 

'!^- 

3 

ft 

0 

0 

I 

5 

6 

1865. 

ft 

X 

I 

3 

0 

4 

4 

A  mere  inspection  of  this  Table  brings  dut  the  &ct  that  the  hot 
wind  is  more  frequent  in  the  months  of  August,  September,  Octo- 
ber, and  November,  and,  therefore,  that  it  is  in  some  measure  the 
result  of  a  seasonal  influence.  But  now  let  the  average  of  these 
numbers  be  taken  for  each  month,  and  the  series  then  is — 

Hot  wind  in 

January 1*5  time. 

February  1-2    „ 

March    07    „ 

April 0-9    „ 

May  1-2    „ 

June 0-9    „ 

July  2-4i  times. 

August 82    „ 

September 6'1    „ 

October 4*2    „ 

November 8*0    „ 

December 1*7  time. 

From  this  series  it  at  once  becomes  apparent  that  the  hot  wind  of 
Natal  is  really  a  seasonal  phenomenon,  and  that  the  influence 
producing  it  is  in  its  highest  force  in  the  month  of  September, 
and  that  from  this  month  the  influence  declines  gradually  in  both 
directions,  being  at  its  minimum  from  March  to  June.  The 
upper  north-west  current  has  most  development  in  the  early 
months  of  the  summer,  and  least  development  in  the  early  months 
of  the  winter.  The  hot  wind  blows  at  Maritzburg,  upon  an  average, 
about  twenty-five  times  a  year. 

In  all  probability  a  sufficiently  extended  and  detailed  series  of 
observations  would  demonstrate  that  the  great  alternating  osdlla* 
tions  of  the  atmosphere  are  due  to  the  progressive  increase  and 
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diminution  of  solar  influence,  during  change  of  season,  over  large 
and  irregularly  varied  tracts  of  the  earth's  surface. 

The  wind-yane  can  by  no  means  be  taken  as  the  indication  of  the 
direction  of  the  great  atmospheric  currents ;  it  merely  shows  the 
local  eddies  and  surface  movements  at  the  spot.  The  barometer 
is  the  only  instrument  that  can  tell  what  is  actually  taking  place. 
The  proof  of  this  is  very  easy  indeed*  I  have  stated  that  my  Ob- 
servatory at  Maritzburg  is  rather  more  than  2000  feet  higher  than 
the  seaport  at  Durban.  Now  I  have  been  at  the  pains  on  several 
occasions  of  laying  down  the  curves  of  atmospheric  pressure  for 
Maritzburg  and  Durban  simultaneously  in  a  diagram.  It  is  then 
seen  that  the  curves  are  almost  identical  at  the  two  places.  The 
minor  discrepancies,  afber  the  two  inches  for  2000  feet  difference 
of  elevation  have  been  allowed  for,  are  very  trifling  and  slight 
indeed.  The  Diagram  (Plate  VIII.)  is  given  to  illustrate  tiiis 
fact ;  it  represents  the  lines  of  atmospheric  pressure  for  Maritz- 
burg and  Durban,  for  the  months  of  September  and  October  in 
the  year  1865.  The  slight  discrepancies  in  the  variation  of  the 
atmospheric  pressure  at  the  two  places  are  indicated  in  the  drawing 
by  the  letter  a.  The  hot  wind  wa&  blowing  in  force  at  Maritz- 
burg eight  times  during  these  two  months ;  the  exact  times  of 
its  prevalence  are  marked  by  the  letter  H.  Now  upon  these 
eight  occasions  the  hot  wind  was  not  blowing  at  Durban.  This  is 
the  usual  state  of  affairs.  When  there  is  violent  hot  wind  at 
Maritzburg  and  in  the  uplands,  the  current  is  in  some  other  direc- 
tion on  the  sea-coast,  with  considerably  less  impetuosity  of  move- 
ment, and  with  a  many-degrees-lower  temperature.  The  hot  cur- 
rent seems  to  be  effectually  stopped  from  descending  lower  to- 
wards the  sea-level  when  it  arrives  within  a  few  miles  of  the 
actual  sea-line,  by  the  inflowing  set  from  the  sea,  and  to  be  com- 
pelled to  glide  over  the  lower  and  cooler  stratum,  merely  de* 
fleeting  its  movement  jn  some  degree  so  as  to  Jbend  it  into  a  direc- 
tion of  approximate  parallelism  to  the  coaat-line.  Now  it  will  be 
observed  in  the  diagram  that  H,  H,  the  times  when  the  hot  wind 
was  blowing  at  Maritzburg  without  its  corresponding  presence  at 
Durban,  were  by  no  means  the  periods  when  the  s%ht  diacre- 
pancies  of  pressure  between  Maritzburg  and  Durban  were  most 
majrked.  The  inference  is  obvious.  The  wind-vane  does  not  give 
the  true  indication  of  the  movement  of  the  general  mass  of  the 
atmosphere ;  and  it  is  the  general  movement  of  this  mass  that 
causes  barometric  depression,  even  in  the  place  where  the  wind- 
yane  does  not  show  the  movement  to  be  in  the  direction  which 
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is  necessary  to  the  {>rodaction  of  the  effect.  There  is  no  hot 
wind  at  the  sea-port  of  Durban,  and  yet  the  hot-wind  depres- 
sion of  the  barometer  is  as  dearly  marked  there  as  at  Maritzbnrg. 
The  hot  wind  is  blowing  overhead  and  through  the  mean  thick- 
ness of  the  aerial  stratum,  although  it  does  not  reach  the  imme- 
diate vicinity  of  the  ground. 

The  hot  wind  is  always  strong :  it  is  commonly  very  strong, — 
indeed,  amounting  almost  to  a  hurricane— although  it  does  not 
produce  the  devastation  and  destruction  of  the  true  hurricane, 
probably  on  account  of  the  actual  impact  and  momentum  of  the 
moving  air  in  the  regions  where  the  wind  prevails  being  consi- 
derably diminished  by  the  expanded  and  comparatively  rarefied 
state  of  the  aeriform  medium.  It  is  always  irregular  and  fitful, 
expending  itself  in  short  bursts  and  gusts,  and  sweeping  dense 
clouds  of  dust  with  it  over  the  country.  The  towns  are  frequently 
enveloped  in  the  dust-storm  for  considerable  periods.  At  present 
I  have  entirely  failed  in  getting  any  estimate,  that  I  can  present 
as  of  any  value,  of  its  force,  although  I  have  constantly  had  my 
attention  drawn  to  the  high  desirability  of.  securing  measures  of 
its  velocity  and  power.  Its  capriciousness  and  fitfulness  have 
hitherto  made  it  quite  unmanageable  with  the  instruments  I  had 
at  command,  or  with  the  appliances  I  could  contrive  under  the 
constant  pressure  and  strain  of  more  important  and  imperative 
duties.  Since,  however,  inspecting  Mr.  Browning's  pressure-plate, 
recently  exhibited  at  a  meeting  of  the  Society,  I  see  daylight  under 
the  clouds  in  this  direction,  and  hope  on  some  future  occasion  to 
have  a  better  account  to  render  on  this  point  to  the  Meteoro- 
logical Society. 

The  dryness  of  the  hot  wind  of  Natal  is  very  remarkable  and 
very  constant :  this  is,  of  course,  due  to  the  fact  that  the  wind 
comes  sweeping  along  from  the  broad  tropical  surfaces  of  the  arid 
African  continent.  It  is,  indeed,  primarily  fed  from  the  great 
equatorial  upcast  that  deposits  its  moisture  in  the  tropical  rains, 
aa  it  rises,  and  then  turns  over  to  flow  back  towards  the  higher 
latitudes  above.  On  the  western  margin  of  the  African  con- 
tinent the  same  wind  is  occasionally  experienced ;  but  there  it  is 
neither  so  hot  nor  so  dry,  because  its  course  Hes  over  wide  stretches 
of  the  Atlantic,  instead  of  over  wide  stretches  of  heated  tableland 
and  deserts. 

To  render  my  exposition  of  this  very  interesting  matter  as  com- 
plete as  possible,  I  give  beneath  a  statement  of  the  temperatures, 
aud  hygrometric  conditions  of  the  atmosphere,  at  Maritzburg 
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during  the  occurrence  of  the  most  decidedly  marked  hot  winds  of 
two  years,  1860  and  1861 :— 


Dry-bulb 
Ihermometer. 

Wet-bolb 

Degree  of 
Humidity. 

i860. 

May  4. 

0 

805 

70 

I? 

«5S 
8x 

79 

u 

is 

86s 

6? 
61 

60 
67 

t^ 
63 

70-5 
68 

69 

63 

54*5      . 
515 

f 

i^ 

69 

54 

•  70 

44 
3» 

53 

11 

28 

5» 
53 

41 
41 

li 

5* 
39 
34 
30 

11 

37 

tl 

43 

ztr^  ▼ 

AlAT  20    ............ 

September  3  

September  7  

September  15 

September  16 

October  7  

October  13 

i86x. 
April  t  

Sav  II .:::;;::;.:: 

May  12  

Jmie  20 

Julj  20  

July  to  

Aucrust  c    

September  3  

September  12 

September  26 

September  27 

October  5  

October  30 

NoTember  13 

November  28 

December  29 

The  influence  of  change  of  wind  in  immediately  altering  the 
moisture  of  the  air  is  strikingly  shown  in  the  records  of  Septem- 
ber 8, 1860.  A  hot  wind  was  blowing  from  north-west  at  9  in 
the  morning,  with  the  temperature  standing  at  70^,  and  the  de- 
gree of  moisture  at  53.  At  8  in  the  afternoon  the  wind  was 
blowing  with  equal  violence  from  the  south-east,  and  the  tempe^ 
rature  was  still  70^.  But  the  moisture  was  then,  although  at  the 
hotter  period  of  the  day,  73. 

The  conditions  of  the  air  during  the  prevalence  of  hot  wind  in 
Natal  are  <:>ccasionally  beyond  the  degrees  provided  for  in  Glaisher's 
Tables.  Thus,  for  instance,  on  the  20th  of  September  in  the  year 
1862,  a  hot  wind  was  blowing  at  Maritzburg  with  the  dry-bulb 
thermometer  standing  at  88°,  and  the  wet-bulb  at  61^*5.  This 
gives  about  20  for  the  moisture.  The  highest  temperature  I 
registered  during  eight  years  occurred  during  the  prevalence  of  a 
hot  wind  on  the  80th  of  December  1865.  The  temperature  was 
97°'6.  I  did  not  get  tbe  ladings  of  the  wet-  and  diy-bulb  ther- 
mometers until  3  in  the  afternoon,  when  the  temperature  had 
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&llen  to  9P  and  the  wet-bulb  thermometer  stood  at  72^,  giving  80 
for  the  amount  of  moisture:  a  thunderstorm  had  then  com- 
menced. It  may  be  necessary  here  to  remark  that  the  estimate 
of  moisture  was  taken  at  the  ordinary  times  of  reading  the  instru- 
ments, and  not  specially  at  the  instant  of  highest  temperature. 
I  haye  always  intended  to  make  a  special  series  of  obserrations, 
with  some  instrument  of  greater  delicacy  than  the  ordinary  wet- 
and  dry-bulb  thermometers,  for  determining  the  extreme  degrees 
of  dryness  during  the  South- African  sirocco,  but  have  not  yet 
been  able  to  carry  my  purpose  into  efiPect. 

The  temperature  of  the  hot  wind  in  Natal  is  highest  during  the 
season  of  summer ;  but  the  dryness  is  greater  with  the  hot  winds 
of  the  wdnter  than  with  the  hot  winds  of  the  summer.  This,  no 
doubt,  is  one  principal  reason  why  thunderstorms  almost  con- 
stantly attend  upon  the  hot  winds  in  summer,  and  do  not  as  con- 
stantly in  the  winter  season. 

The  hot  wind  almost  always  begins  to  blow  in  the  very  early 
morning,  about  daybreak  or  before,  and  continues  in  force  until 
the  middle  of  the  day,  or  early  afternoon.  It  then  lulls  suddenly, 
and  immediately  afterwards  a  strong,  cool,  sea  wind  from  the 
south-east  sets  in,  and  the  thermometer  falls  many  degrees.  The 
thermometer  very  rarely  rises  above  85°  even  in  the  midst  of  the 
summer  season,  unless  a  hot  wind  is  blowing.  It  then  mounts  to 
somewhere  between  86°  and  97°,  according  to  its  force  and  con- 
tinuance. In  midwinter  the  hot  wind  sometimes  blows  unmis- 
takeably,  without  raising  the  temperature  to  85° ;  but  this  is  rare. 
It  occasionally  happens  that  the  hot  wind  intermits  in  the  after- 
noon,'but  returns  in  the  morning,  for  two  or  three  days  in  succes- 
sion. The  reason  for  the  hot  wind  beginning  to  blow  in  the  late 
night,  or  early  morning,  and  ceasing  to  blow  in  the  afternoon  is 
obvious.  In  the  late  night  and  early  morning  the  monsoon  influ- 
ence (which  brings  the  sea-breeze  in  steadily  to  the  land)  is  at  its 
least,  in  consequence  of  the  land  being  then  most  cooled  by  radia- 
tion, and  is  therefore  most  readily  conquered  by  its  fitful  and 
boisterous  antagonist.  In  the  afternoon,  on  the  other  hand,  the 
monsoon  influence  is  at  its  most,  on  account  of  the  strong  upcast 
engendered  over  the  heated  land,  and  therefore  the  most  able  to 
contend  with  success,  against  the  antagonistic  current. 

It  has  been  already  remarked  that  the  hot  winds  of  Natal  seem 
to  be  intimately  connected  with  the  north-west  gales  of  the  South 
Atlantic.  The  storm  of  the  17th  of  May  1865,  in  which  the 
mail-steamer  *  Athens '  was  wrecked  in  Table  Bay,  within  a  few 
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hours  of  the  time  when  a  fierce  hot  wind,  with  the  lowest  trough 
of  a  great  atmospheric  wave,  burst  upon  JNatal,  is  spoken  of  at 
page  208  of  the '  Proceedings '  of  the  Meteorological  Society  far 
1866.  I  have  there  stated  mj  impression  that  the  South-Afiican 
hot  winds  are  great  predominant  atmospheric  currents,  capable. of 
generating  cyclones  at  their  margins  where  they  come  into  con- 
tact ¥rith  strong  antagonistic  streams,  rather  than  cyclones  them- 
selves. On  the  particular  occasion  of  the  storm  of  the  17th  of 
May  1865,  however,  the  character  of  the  atmospheric  movements 
was  more  than  usually  cyclonic  at  Natal ;  and  the  phenomenon 
was  altogether  so  interesting  that  I  think  it  worth  while  to  place 
its  leading  features  on  record,  in  the  form  of  a  diagram,  for  future 
reference  (fig.  2). 

The  upper  line  represents  the  curves  of  atmospheric  pressure  at 
Maritzburg  for  the  time,  showing  a  broad  triangle,  or  depression, 
extending  through  twelve  days.  The  storm  (st)  at  Table  Bay 
happened  twenty  hours  before  the  greatest  depression  of  the  mer- 
cury at  Maritzburg,  which  occurred  with  a  fierce  hot  wind  (H), 
there  having  also  been  a  hot  wind  (H')  blowing  at  Maritzburg 
the  afbemoon  and  evening  before  the  storm.  It  is  worthy  of  note 
how  rapidly  and  abruptly  the  mercury  rose  after  the  storm.  The 
lower  line  shows  the  corresponding  range  of  daily  maximum  tem- 
perature for  the  same  period.  The  barometric  and  thermometric 
lines,  taken  together,  leave  no  doubt  that  a  current  from  the 
north  was  gaining  more  and  more  power  during  the  approach  of 
the  storm,  with  which  it  culminated  with  the  lowest  depression  of 
the  mercury  and  highest  range  of  temperature,  and  that  a  current 
from  the  south  came  into  play  immediately  afterwards,  and  gained 
more  and  more  ascendancy  until  the  next  atmospheric  wave  was 
at  its  crest  on  the  morning  of  the  22nd.  The  series  of  arrows 
beneath  show  that  the  great  disturbance  began  with  a  south-east, 
and  ended  with  a  south  wind,  and  that  the  acme  of  the  disturb- 
ance was  marked  by  a  burst  of  north-west  wind,  broken  by  a  brief 
interval  in  which  the  wind  veered  from  north-west,  through  south- 
west, east,  and  south-east,  back  to  north-west.  The  wind  was  con- 
tinually shifting  on  the  other  days  immediately  preceding  and  fol- 
lowing the  storm ;  but  it  will  be  noticed  how  constancy  it  was 
from  the  south-east  in  the  evening,  excepting  just  before  the  crisis 
of  the  storm. 

The  thimderstorms  of  the  summer  generally  occur  in  the 
troughs  of  the  great  atmospheric  waves.  The  rain  falls  with  both 
the  lowest  and  highest  positions  of  the  barometer.     The  rainfall 
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of  low  pressure  takes  place  during,  or  in  connexion  with,  thunder- 
storms ;  the  rainfisdl  of  high  pressure  in  connexion  with  sea- 
gales. 

It  must  he  understood  that,  in  speaking  of  waves  and  undula^ 
tions  of  the  atmosphere  in  this  paper,  I  merely  adopt  a  phraseo- 
logy that  is  convenient  for  expressing  what  I  have  to  say  re- 
garding the  great  movements  and  changes  of  condition  of  the 
atmosphere ;  I  by  no  means  intend  to  commit  myself  to  the  view 
that  there  are  necessarily  waves  of  the  atmosphere  analogous  to 
the  surface-waves  of  the  sea.  Whether  or  not  there  be  such 
waves,  the  representation  of  the  varying  pressures  upon  the  mer- 
cury of  the  barometer,  by  lines  drawn  in  the  wave-form  upon 
paper,  is  alike  intelligible  to  the  eye  and  to  the  mind. 

The  following  Table  gives  the  mean,  the  highest,  and  the  lowest 
barometric  pressures  at  Maritzburg,  at  an  elevation  of  2095*674 
feet  above  the  sea,  for  the  eight  years  extending  from  1858  to 
1866:— 

Barometric  pressure  in  inches  of  mercury. 


Mean. 

Highest 

Lowest. 

in. 

in. 

in. 

1858. 

17786 

28304 

27-215 

1859. 

a7'863 

28-474 

27-415 

i860. 

27-920 

*8'393 

27-429 

I86I. 

»7'9»o 

28393 

27-392 

1862. 

27876 

28-401 

27-419 

1863. 

27924 

28362 

27-369 

Z864. 

27-922 

28-4a3 

27470 

1865. 

a7*934 

28-431 

27-542 

The  following  Table  gives  the  mean  pressure,  for  each  of  the 
same  eight  years,  at  9  in  the  morning,  3  in  the  afternoon,  and  9 
in  the  evening. 


At  9  A.M. 

At  3  P.11. 

At  9  P.M. 

in. 

in. 

in. 

1858. 

27809 

27-678 

27-830. 

1859. 

27909 

27839 

27-914 

i860. 

27941 

27-867 

27-946 

I86I. 

27946 

27-869 

a7'955 

1862. 

a7'899 

27-819 

27-912 

'It^' 

ar934 

27-861 

27942 

1864. 

»r954 

27-861 

ar9S3 

1865. 

27-958 

•      27883 

27-961 
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GXXXVn.  On  the  Earth-Ou/rrent  and  Telegn^hie  OurrenU.  By 
Professor  Lakokt.  Translated  by  W.  T.  Ltiitk,  Esq.,  B.A^ 
F.B.A.S.,  of  the  Eoyal  Observatory,  Ghreenwich*. 

That  in  telegraphic  commimications,  and  wires  extended  for 
telegraphic  purposes  (that  is,  insulated  in  their  course  and  united 
with  the  earth  at  both  ends),  electric  currents  continually  exist,  of 
different  direction  and  strength,  has  already  been  known  for 
twenty  years ;  and  repeated  inyestigations  have  eyen  been  made  of 
these  currents ;  but  whoever  wishes  to  obtain  from  the  published 
observations  on  this  subject  a  view  of  the  results  arrived  at  will 
find  that  this  is  no  easy  task.  At  first  the  phenomenon  was 
referred  to  the  province  of  terrestrial  magnetism,  and  great  hopes 
were  entertained  of  what  might  be  accomplished  in  this  way, 
which  hopes,  however,  have  hitherto  £Euled  of  fulfilment.  At  pre- 
sent it  appears  pretty  clearly  established  that  atmospheric  circum- 
stances are  here  more  effective  in  their  operation ;  and  so  &x  the 
investigation  would  fall  under  the  head  of  meteorology ;  there  are 
even  physicists  who  suppose  there  is  some  connexion  with  the 
changes  of  weather,  and  who  therefore  expect  to  derive  in  this ' 
way  benefit  to  pieteorology. 

I  do  not,  indeed,  share  in  this  opinion,  but  recognize  the  im- 
portance of  the  questions  connected  therewith,  and  believe  that 
they  therefore  deserve  a  more  detailed  consideration  in  a  meteoro- 
logical periodical. 

Ampere,  led  by  theoretical  considerations,  was  the  first  to 
prove  that  an  electrical  current  circulating  round  the  earth  was 
capable  of  explaining  the  phenomena  of  terrestrial  magnetism ;  this 
it  is  which  has  since  received  the  name  of  earth-current. 

From  the  first  the  earth-current  had  only  a  theoretical  exist- 
ence. But  scarcely  had  the  existence  of  electrical  currents  been 
recognized  in  telegraphical  communications  when  it  was  conceived 
that  the  earth-current  had  really  and  in  fact  been  detected — and 
this  so  much  the  more  as  .it  was  remarked  that,  with  extraordi- 
nary currents  in  the  telegraphic  wires,  magnetic  disturbances 
synchronously  occurred. 

Barlow  first  undertook  the  more  accurate  investigation  of  the 
currents  daily  taking  place  in  telegraphic  wires.  He  placed  a  dedi- 
nation-needle  near  the  galvanometer,  and  jfouud  that  between  the 

*  Extracted  from  toI.  ii.  no.  1  of  the  *  MemoirB '  of  the  Austrian  Meteorolo- 
gical Society. 
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telegraphic  cuirents  and  the  magnetic  movementB  absolutely  no 
connexion  was  to  be  traced. 

It  follows  firom  this  that  the  currents  usuallj  existing  in  tele- 
graphic conununicotions  (whose  most  essential  property  it  is  to 
produce  magnetic  yariations)  are  quite  distinct  firom  the  eartlih 
current ;  and  I  consequently  propose  hereinafter  to  call  them  tele- 
graphic currents.  The  introduction  of  this  special  nomenclature 
is  fully  justified  by  the  result  of  the  inyestigations  which  I  under- 
took in  the  year  1859,  and  which  have  led  to  the  discorery  of  the 
actual  earth-current* ;  for  it  followed  firom  them  that,,  if  we  make 
use  of  sensitiye  galyanometers  and  (which  can  only  be  done  for 
short  intervals  of  time)  compensate  the  part  of  the  current  arising 
from  chemical  and  thermal  influences,  the  small  residual  motions, 
rapidly  succeeding  one  another,  agree  with  the  simultaneous 
magnetic  variations  in  the  Btrietest  manner  and  to  the  emalleet  de^^ 
tail ;  it  also  resulted  that  the  earth-current  propagates  itself  on 
the  earth's  surface  independently  of  the  irregularities  of  the  sur- 
fiu»,  and  that  in  paraUel  directions  precisely  the  same  motions  of 
current  take  place. 

The  earth-current  exists,  therefore,  as  well  as  the  telegraphic 
currents,  but,  in  proportion  to  them,  is  fiunt  and  has  the  property 
that  only  its  changee  make  themselves  apparent  through  the 
wires,  whilst  the  current  itself  moves  in  the  earth  (whose  resist- 
ance to  conduction  ia,  in  proportion  to  the  wire,  evanescently 
small). 

Indeed,  in  contradiction  to  these  results,  some  physicists  have 
been  unwilling  to  recognize  any  essential  difference  between  the 
earth-current  and  the  telegraphic  currents,  and  have  endeavoured 
to  bring  the  telegraphic  currents  into  connexion  with  the  mag- 
netism of  the  earth  by  showing  an  agreement  between  the  mean 
daily  variations  of  the  telegraphic  currents  and  the  m^ean  magnetic 
movements.  Some  very  weighty  objections,  however,  as  I  believe, 
may  be  adduced  not  only  against  the  agreement  of  the  numbers, 
but  also  against  the  assumptions  on  which  they  are  founded.  In 
particular,  it  should  be  remembered  that,  if  the  telegraphic  cur- 
rents, as  is  here  supposed,  were  derived  from  the  earth-current,  all 
their  variations  would  be  proportional  to  the  changes  of  the  earth- 
curroit ;  and  consequentiy  an  agreement  between  the  motions  of 
the  current  and  the  magnetic  variations  ought  to  become  appa- 

*  A  complete  aooocmt  of  the  experiments  may  be  found  in  my  work,  *  The 
Earth-Current  and  ite  connexion  with  the  Mognetum  of  the  Earth/  Leipsio, 
1862. 
VOL.  m.  2  B 
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rent,  not  merely  in  the  mean  valuee,  but  also  in  the  emaUeet 
detail 

It  is,  howeyer,  not  neoeBsary  to  enter  on  the  present  occasion 
into  a  closer  investigation  of  the  relations  here  indicated,  as  the 
proper  earth-current  undoubtedly  belongs  to  the  department  of 
terrestrial  magnetism,  and  can  in  no  way  be  used  for  the  purposes 
of  meteorology ;  otherwise  it  would  connect  itself,  as  I  indicated 
at  the  outset,  with  the  telegraphic  currents ;  and  these  I  will  now 
discuss  more  in  detail.  For  this  purpose  there  is  akeady  at 
hand  tolerably  comprehensiye  material,  to  which  Messrs.  Barlow 
and  Walker  in  England*,  MM.  Matteucci  and  Secchi  in  Italy, 
M.  Dufour  in  Switzerland,  and,  anterior  to  these,  von  Baum- 
gartner  in  Austria  hare  made  the  most  important  contributions ; 
and  we  are  thus  furnished  with  determinations  concerning  the 
daily  period  of  direction  and  the  etrenffth  of  the  telegraphic 
currents. 

If  we  consider,  in  the  first  place,  the  daily  period,  we  find  that 
it  results  from  the  obseryations  that  such  a  period  exists  eyery- 
where,  but  shows  itself  as  a  different  one.  In  a  north-and-south 
line,  Mr.  Barlow  found  a  period  agreeing  tolerably  nearly  with  the 
increase  and  decrease  of  the  temperature  of  the  air  \  but  whereas, 
according  to  him,  a  minimum  makes  its  appearance  at  Derby  in 
the  morning,  according  to  the  obseryations  of  M.  Matteucci  a 
maximum  occurred  at  Turin  about  the  same  time  of  the  day. 
On, the  whole,  the  Turin  obseryations  giye  four  turning-points — 
two  maxima  (at  about  the  time  of  sunrise  and  sunset),  and  two 
minima  (midday  and  midnight).  From  this,  on  the  other  hand, 
the  obseryations  of  P.  Secchi,  at  Bome,  differ  completely ;  in  par- 
ticular we  find,  if  we  compare  the  morning  and  midday  turning- 
points,  a  maximum  at  one  place  whilst  there  was  a  TnJTiiTnwni  at 
others.  From  my  own  obseryations  (in  which  a  shorter  series  was 
used)  there  results  indeed  a  daily  period,  but  one  which  on  serene 
days  obeys  a  completely  different  kw  from  that  on  cloudy  days ; 
whilst  the  succession  on  rainy  days  differs  from  both  of  these. 
All  this  relates  to  wire  connexions  extended  in  the  north-and- 
south  direction ;  whilst  for  east-and-west  communications,  quite  as 
little  harmony  in  general  prevails. 

As  to  the  direction  of  the  currents,  there  are  places  where  they 
proceed  constantly  from  south  to  north  (Turin),  other  places 

*  The  photographio  registering-«pparatus  of  telegraphic  >cuiTeiit8,  set  up  by 
Mr.  Airy,  at  Greenmch,  promisee  important  reeulte ;  but  hitherto  eome  intima- 
tions on  the  subject  are  all  that  have  been  published. 
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where  thej  go  from  north  to  south  (Borne),  and,  again,  other 
places  where  l^e  direction  is  reversed  in  the  course  of  the  day 
(Lausanne,  Greenwich,  &o.) ;  and  von  Baumgartner  has  ev&A. 
shown  the  existence  of  cases  where  parts  divided  from  the  same 
line  showed  directions  of  the  current  opposed  to  each  other. 

The  mean  strength  of  the  current  is  very  different  in  different 
places ;  and  in  the  same  directions  of  the  lines  there  arise  propor- 
tionally very  strong  and  very  weak  currents,  of  which  the  observa- 
tions of  Messrs.  Barlow  and  Walker  furnish  the  most  remarkable 
proofs. 

From  the  great  difference  which  everywhere  manifests  itself  in 
regard  to  the  daily  period  in  the  direction  and  strength  of  the 
currents,  it  seems  to  follow  that  they  must  be  affected,  if  not 
wholly,  yet  in  by  far  the  greatest  proportion,  by  local  causes  and 
conditions — ^an  important  proposition,  inasmuch  as,  according  to 
this,  we  should  have  to  give  up  the  hope  of  being  able  to  arrive  at 
conduflions,  from  the  observation  of  the  telegraphic  currents,  con- 
cerning external  or  general  atmospheric' conditions  or  occurrences. 

The  local  causes  which  have  hitherto  been  taken  into  account  may 
be  divided  into  three  categories :  to  the  first  belong  the  oxidation 
and  polarization  of  the  earth-levels ;  in  the  second  would  have  to 
be  included  all  possibly  existing  thermo-electric  influences ;  whilst 
the  different  presumptive  movements  of  the  electricity  extending 
over  the  earth's  sur&ce  will  form  the  the  third  category. 

Of  course  the  first  category  does  not  fall  within  the  depart- 
ment of  meteorological  inquiry,  and  therefore  will  not  be  dis- 
cussed here  any  frirther. 

The  most  important  category  I  consider  to  be  the  second ;  and 
I  have  the  conviction  that  by  £ur  the  greatest  part  of  telegraphic 
currents  hitherto  observed  will  be  referred  to  thermal  influences* 
The  condition  of  the  origin  of  thermo-electric  currents  is  a  chain 
consisting  of  dissimilar  material;  for  we  meet  with  unequal 
or  variable  temperature,  and  both  conditions,  in  telegraphic  con- 
nexions :  the  wire  and  the  ground-lines  and  the  ground  itself, 
which  forms  a  part  of  the  chain^  are  heterogeneous  substances ; 
and  earth  and  air  have  continually  different  and  variable  tempera- 
tures ;  even  the  ground  in  and  of  itself  woidd  have,  if  we  were 
willing  to  consider  the  wire  only  as  a  conductor,  inequality  of 
matter  and  temperature  to  such  a  degree  that  the  origin  of  a 
thermal  current  coidd  be  explained*. 

*  This  is  a  provisional  view,  against  the  admission  of  whi(^  differtmt  doubts 
might  be  brought  forward.    A  decision  can  only  be  attained  by  experimental 

2£2 
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There  yet  remaius  the  third  category  of  local  causes — ^namely, 
the  motions  of  the  electricity.  The  electricity  of  the  earth  is, 
irithout  doubt,  an  important  fsustor  in  atmospheric  changes ;  and  if 
the  telegraphic  currents  could  give  any  information  concerning 
the  electric  conditions,  this  would  be  of  course  an  important  gain 
for  meteorology.  But  here  also  we  come  upon  very  difficult 
questions*  In  the  first  place,  it  ought  to  be  known  what  the 
electricity  brings  into  motiotp  and  continually  keeps  in  motion* 
Next,  it  has  been  conjectured,  on  the  ground  of  the  experiments 
undertaken  by  Colladon,  that  by  the  telegraphic  wires  electricity 
passes  continually  out  of  the  earth  and  into  the  earth,  or  in  the 
rererse  direction^  in  sufficient  quantity  to  produce  a  permanent 
galyaaometric  ddiexion ;  I  have,  howerery  shown  by  experiment, 
so  early  as  the  year  1861,  the  untenable  nature  of  this  supposi- 
tion ;  in  £sct,  such  a  passage  of  electricity  does  by  no  means  take 
place  excepting  in  thunder-showers ;  and  on  this  point  M.  Mat- 
teuod  also  has  since  then  furnished  satiafiietory  proof. 

The  attention  of  M.  Matteucci  has  been  directed  in  his  experi- 
ments to  another  yery  remarkable  circumstance  which  may  be  men- 
tioned here ;  that  is  to  say,  he  found  that  if  there  was  a  difference 
of  leyel  in  the  ground,  the  current  moyed  in  all  cases  from  the 
lower  to  the  higher  leyels,  and  therefore  from  the  less  to  the 
greater  electrical  diffusion.  From  this  there  might  be  deduced,  in 
isolated  cases,  an  explanation  of  the  telegraphic  currents — ^not, 
howeyer,  without  the  introduction  of  a  special  hypothesis,  since, 
under  ordinary  circumstances,  the  difference  of  diffusion  would 
haye  as  its  consequence  only  an  instantaneous  compensation,  not 
a  continuous  current.  If  we  wish  to  ascribe  the  telegraphic 
currents  to  the.  electricity  of  the  earth,  it  must  be  necessary  to 
assume  that,  by  means  of  the  communication  of  the.  solar  heat, 
or  of  some  occurrence  connected  with  the  rotation  of  the  earth*, 

means ;  and  experiments  appear  here  to  be  so  much  the  more  indispensable  as 
the  theory  of  thermo-electric  currents  at  present  reoeived  leares  much  yet  to  be 
desired  in  completeness  and  certainty.  I  began,  some  time  ago,  to  "undertake 
some  experiments  with  chains  consisting  of  wire  and  wetclayj  but  cannot  yet  say 
with  oerteinty  how  far  results  may  be  expected  from  the  farther  prosecutioD  of 
the  same.  The  contrivances  which  M.  Matteucci  has  hit  upon  in  his  experi- 
ments on  telegraphic  currents,  in  order  to  prevent  the  arising  of  thermo-electric 
currents,  relate  only  to  wire  communications ;  he  regards  the  earth,  if  I  do  not 
mistake,  as  a  body  which  has,  in  this  case,  merely  to  absorb  the  electricity. 

*  I,  for  my  part,  suppose  (provisionally  only,  as  an  hypothesis  for  investigation) 
that  the  sun  possesses  a  great  quantity  of  positive,  tlie  earth,  on  tJie  other  hand,  a 
very  considerable  quantity  of  negative  electricity,  so  that  on  the  earth's  surface  a 
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or  by  atmospheric  difTerences  of  condition,  a  continuous  motion 
of  the  electricity  is  produced  with  local  modifications.  If  I  mis- 
take not,  there  are  seyeral  physicists  who  incline  to  this  view,  and 
consider  as  probable  a  constant  or  an  occasional  gradual  trans-* 
ferring  of  electricity  from  one  point  of  the  earth  to  another.  Of 
course,  on  this  supposition,  the  earth-currents  would  acquire  an 
especial  importance  to  meteorology ;  meantime  there  are  as  yet 
so  few  reliable  points  to  lead  to  a  decision  upon  the  hypothesis, 
that  it  woidd  answer  no  purpose  to  enter  into  a  more  detailed 
discussion. 

Having  thus,  in  what  precedes,  mentioned  a  number  of  charac- 
teristic observations  and  views  of  physicists  'in  regard  to  the 
telegraphic  currents,  it  remains  for  me  in  conclusion  to  sum  up 
the  general  result  of  the  foregoing  labours.  But  I  must  declare 
to  my  regret  that  the  precise  result  cannot  be  furnished;  the 
whole  investigation  continues  in  an  incoherent  and  fragmentary 
condition.  All  that  has  hitherto  been  accomplished  belongs  to 
the  head  of  preparatory  works,  and  has  properly  only  had  the 
effect  of  bringing  the  investigation  to  a  stand-point  at  which 
hopeful  prospects  open  themselves  out ;  but  its  prosecution  must 
be  looked  upon  as  profitable  and  well  worth}-  of  the  labour 
involved. 

The  defining  of  this  stand-point  and  the  suggestion  of  new  ob- 
servations and  experiments  was  the  sole  aim  of  the  present  paper. 


negatiTe-eleotrioal  tide-waye  (analogous  with  the  tide  of  the  sea)  is  produced ; 
but  I  thus  explain  only  the  proper  earth-current,  which  depends  little  or  not  at 
idl  upon  local  conditions.  Mr.  Lloyd  appears  to  wish  to  refer  the  telegraphic 
currents  (which,  according  to  him,  would  be  only  indications  of  the  earth-cur- 
rent) to  a  similar  cause,  as  he  considers  probable  an  accumulation  of  electricity 
on  the  side  of  the  earth  which  is  turned  towards  the  sun. 
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Ih  the  Editor, 

2  Ftoliameat  Street,  S.W., 
.  1866,  October  17. 
Englosxd  is  a  rule  for  finding  heights  by  the  aneroid,  which,  I 
believe,  you  will  find  sufficiently  accurate  for  any  height  less  than 
10,000  feet,  although  neither  tables,  logarithms,  nor  rule  of  three 
are  required. 

I  am, 

Dear  Sir, 

Tours  truly, 

G.  Hjlbyet  Sihmokds. 


Bulb. 


Multiply  26,900  by  the  difference  between  the  readings  of  the 
aneroid,  and  divide  the  product  by  half  the  sum  of  the  readings ; 
the  quotient  will  be  the  height  uncorrected  for  temperature.  To 
find  the  correction  depending  on  the  temperature : — Multiply  the 
difference  between  32  and  half  the  sum  of  the  temperatures  at  the 
lower  and  upper  stations  by  2*3  and  by  the  nunU>er  of  thousands 
of  feet  in  the  uncorrected  height.  The  product  will  be  the  cor- 
rection, which  must  be  added  to  or  subtracted  from  the  uncor- 
rected height,  according  as  half  the  sum  of  the  temperatures  is 
greater  or  less  than  32. 


EBRATA. 

Page  318,  seyenteenth  line  from  top,  for  barometer  read  bar ;  and  in  the  eigh- 
teenth line  from  top,  for  bar.  read  bar 
Page  328,  paper  CXXXII.,  for  Dr.  TreBtel  read  Dr.  Preetel  wherever  it  occurs. 
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C.  BEOOKE,  Esq.,  M.A.,  F.E.S.,  President,  in  the  Chair. 

Alexander  W.  Bickerton,  Esq.,  25  Cattle's  Groye,  Neehell's 
Green,  Birmingham ; 

Captain  Arthur  Harrison,  B.A.,  Secretary  Eoyal  Artillery  Insti- 
tution, Woolwich ; 

Bobert  James  Mann,  Esq.,  M.D.,  12  Cecil  Street,  Strand; 

Major  J.  F.  Tennant,  E.E.,  F.E.A.S.,  E.G.S.,  22  Henrietta  Street, 
Cayendish  Square ; 

were  balloted  for  and  duly  elected  Fellows  of  the  Society. 

The  names  of  Three  Candidates  for  admission  into  the  Society 
were  read. 


CXXXVIIL  The  Influence  of  the  Moon  on  the  Direction  of  the 
Wind.    By  James  Glaishsb,  Esq.,  F.E.S^  Secretary. 

Ths  influence  of  the  moon  on  the  direction  of  the  wind  has  not 
jet,  so  far  as  I  know,  been  inyestigated.  The  anemometrical 
records  at  the  Eoyal  Obseryatory,  Greenwich,  afford  ample  means 
for  such  an  inyestigation.  Osier's  self-registering  anemometer 
TOL.  in.  2  p 
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having  been  in  constant  action  since  November  1840,  thus 
affording  instrumental  determination  of  the  direction  of  the  wind 
at  all  hours  of  the  daj  and  night. 

In  the  investigation  of  which  I  am  about  to  speak,  I  have  con- 
fined myself  to  the  first  seven  years  of  these  records,  or  from  the 
lunation  in  November  1840  to  the  last  lunation  in  the  year 
1847. 

The  first  step  in  the  work  was  to  extract  the  days  of  new  moas^ 
within  the  period. 

The  next  step  was  to  form  in  each  year  a  Table  whose  first 
column  contained  the  days  of  new  moon  in  that  year,  with  seven- 
teen additional  columns,  one  for  each  of  the  sixteen  points  of  the 
compass,  and  one  for  calm  hours. 

The  third  step  was  to  enter  under  each  direction  of  the  wind  its 
duration  in  hours  on  every  day  of  new  moon. 

The  fourth  step  was  to  take  the  sums  of  the  numbers  under 
each  direction,  and  the  sum  of  all  the  numbers  irrespective  of  di- 
rection ;  which  sums,  if  no  observations  had  been  lost  in  the  luna- 
tion, should  equal  the  number  of  lunations,  multiplied  by  24:  this 
agreement  served  as  a  check  upon  the  accuracy  of  the  work  in 
every  Table. 

The  Table  on  the  opposite  poge  is  a  specimen  of  aaae  of  these 
Tables. 

The  next  step  was  to  form  a  Table  of  the  days  when  the  moon 
was  one  day  old,  two  days,  Ac.  to  twenty-nine  days  old,  and  every 
one  of  these  Tables  was  treated  in  the  same  way  as  that  on  page 
361 ;  thus  was  formed  above  200  Tables. 

The  sums  in  every  year,  of  the  numbers  on  every  day  of  the 
Bioon's  age,  were  tlqsn  coflected,  and  in  this  way  the  Tables  om 
pages  d62  to  371  were  formed. 
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TABI.B8  sbowmg  the  Number  of  Houn  the 


Number 

Number  of  Hours  the 

Moon'a 

Year. 

of  Luna- 
tiona. 

N. 

N.N.B. 

NJS. 

E.N.E. 

E. 

E.8.K. 

8.E. 

8.8.12 

"^^ 

1841. 

6 

a 

16 

10 

14 

•  a. 

184*. 

16 

10 

18 

4 

18 

a 

... 

a 

Moon. 

1843. 

16 

16 

14 

10 

... 

... 

1844. 

56 

4 

4 

a 

4 

... 

... 

... 

1845. 

18 

a6 

8 

a8 

... 

... 

... 

1846. 

a8 

... 

... 

8 

a 

4 

... 

... 

1847. 

«4 

a 

6 

10 

4 

... 

a 

IdBj. 

1841. 

6 

4 

a8 

16 

14 

... 

... 

4 

184a. 

... 

a 

a6 

ao 

a 

4 

a 

la 

.«43. 

a8 

... 

4 

14 

8 

... 

i«44- 

40 

H 

10 

a 

... 

... 

4 

... 

i»45. 

18 

M 

18 

10 

16 

... 

... 

.8+6. 

36 

a 

a 

8 

... 

... 

4 

i»47. 

la 

a 

... 

a 

6 

••• 

... 

6 

2  days. 

1841. 

10 

6 

14 

la 

10 

8 

... 

a 

184*. 

aa 

10 

H 

za 

... 

... 

6 

6 

1843. 

aa 

8 

ao 

8 

... 

••• 

... 

1844. 

a6 

30 

4 

... 

4 

4 

... 

a 

1845. 

3» 

18 

6 

6 

a 

a 

a 

... 

1846. 

38 

6 

4 

a 

6 

8 

... 

4 

1847. 

14 

a 

••• 

... 

6 

10 

4 

18 

Sdaji. 

1841. 

«4 

10 

a 

... 

... 

6 

4 

184*. 

8 

^ 

14 

a 

la 

... 

16 

8 

1 84  J. 

a8 

a 

6 

16 

..« 

... 

1844. 

aa 

ao 

••• 

a 

la 

4 

... 

... 

'!♦!• 

ao 

la 

la 

... 

... 

... 

16 

1846. 

ao 

a2 

a 

... 

8 

... 

a 

4 

1847. 

... 

... 

16 

8 

8 

... 

... 

la 

4  days. 

.84.. 

18 

... 

aa 

4 

4 

1841. 

16 

6 

14 

6 

10 

6 

a 

1843. 

••• 

8 

a 

4 

a 

a 

4 

6 

1844. 

aa 

6 

10 

8 

28 

4 

. 

1845. 

38 

la 

10 

6 

16 

6 

a 

6 

1846. 

ao 

16 

6 

a 

6 

... 

4 

1847. 

la 

10 

ao 

8 

ao 

... 

a 

6 

6(k7B. 

,841. 

10 

4 

18 

16 

*4 

a 

8 

184a. 

16 

4 

36 

10 

6 

la 

a 

8 

1843. 

la 

••. 

... 

4 

... 

a 

1844. 

a8 

a 

10 

a 

18 

... 

... 

1845. 

a6 

18 

18 

36 

10 

4 

... 

a 

1846. 

H 

16 

... 

1847. 

40 

4 

la 

10 

8 

... 

a 

10 
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Wind  blew  in  different  Directions. 


Wmd  blew  from 

.  CWm. 

Total 

Number 

of 

S. 

S.S.W 

8.W. 

W.S.W. 

W. 

WJf.W. 

N.W. 

N.N.W. 

Houn. 

H 

30 

5» 

S6 

3* 

4 

2 

4 

60 

312 

30 

4« 

30 

a4 

34 

2 

6 

68 

312 

30 

28 

38 

3« 

6 

... 

2 

... 

82 

288 

3a 

3a 

14 

28 

34 

8 

8 

4 

3! 

»78 

10 

4» 

16 

2» 

2 

2 

18 

6 

56 

a54 

10 

30 

3» 

64 

2 

4 

4 

12 

66 

276 

4« 

50 

4» 

5* 

18 

12 

12 

16 

288 

18 

26 

70 

28 

14 

4 

14 

'4 

62 

m 

11 

40 

40 

20 

4 

4 

8 

82 

288 

zt 

3» 

58 

30 

6 

8 

8 

36 

58 

312 

H 

18 

12 

28 

30 

16 

22 

10 

48 

288 

10 

5» 

10 

2 

2 

12 

10 

80 

264 

30 

22 

44 

18 

10 

XO 

14 

78 

a78 

64 

5* 

30 

SO 

12 

... 

... 

6 

46 

288 

16 

22 

56 

22 

12 

10 

4 

10 

98 

312 

28 

5» 

3a 

12 

8 

... 

2 

16 

58 

288 

S 

3* 

58 

50 

10 

6 

16 

*4 

^2 

Kl 

20 

22 

34 

22 

26 

10 

10 

16 

58 

288 

4» 

3* 

10 

14 

2 

... 

... 

4 

9* 

264 

8 

3» 

22 

38 

x6 

6 

2 

14 

82 

288 

44 

50 

4» 

22 

10 

... 

2 

64 

288 

16 

46 

4* 

38 

16 

... 

2 

H 

1x6 

lit 

12 

40 

3» 

20 

8 

... 

... 

22 

60 

22 

26 

38 

44 

16 

... 

... 

8 

X06 

3x2 

12 

30 

4* 

20 

20 

10 

6 

6 

82 

288 

22 

18 

22 

3* 

10 

xo 

.  4 

14 

7» 

lit 

40 

26 

22 

4* 

H 

... 

76 

54 

58 

40 

H 

6 

2 

2 

xo 

48 

288 

14 

n 

S< 

44 

14 

4 

4 

... 

84 

312 

16 

58 

22 

8 

8 

2 

10 

96 

288 

18 

26 

38 

30 

6 

10 

2 

16 

138 

3x2 

20 

18 

3* 

3« 

16 

6 

18 

10 

50 

284 

... 

18 

4 

34 

H 

6 

12 

10 

56 

260 

10 

5» 

5a 

56 

J 

6 

2 

... 

5* 

288 

48 

44 

14 

28 

4 

4 

6 

3* 

264 

8 

20 

40 

34 

26 

12 

H 

12 

54 

3" 

4 

18 

60 

38 

8 

8 

10 

6 

5» 

288 

22 

4» 

44 

28 

4 

2 

••• 

38 

X04 

3" 

22 

18 

60 

26 

18 

10 

4 

6 

64 

288 

20 

16 

8 

20 

12 

8 

2 

1: 

250 

10 

46 

28 

3* 

16 

6 

"i 

X4 

as* 

46 

3a 

28 

36 

»4 

... 

2 

8 

26 

278 

804 
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TabIiKB  showing  the  Number  of  Hours  tine 


Moon'i 

Ymt. 

Number 

of  Lima- 

tdons. 

Number  of  Houn  the 

N. 

NJf.K. 

N.E. 

EJr.B. 

E. 

E.aE. 

RE 

S.8.E. 

6  days. 

1841. 

14 

30 

4 

18 

12 

16 

.>• 

10 

10 

184*. 

It 

12 

8 

20 

12 

4 

... 

... 

1843. 

13 

14 

... 

2 

14 

2 

4 

4 

1844. 

12 

M 

16 

16 

10 

16 

... 

... 

1845. 

II 

4 

22 

6 

10 

6 

2 

4 

4 

1846. 

12 

2 

... 

18 

6 

26 

2 

4 

1847. 

12 

22 

16 

4 

8 

3a 

8 

4 

2 

7cUy^ 

1841. 

'4 

16 

12 

6 

8 

14 

2 

... 

4 

1842. 

12 

12 

18 

3« 

2 

6 

2 

... 

2 

1843. 

'3 

10 

... 

6 

6 

... 

... 

... 

... 

1S44. 

12 

*4 

20 

6 

16 

8 

2 

2 

1845. 

II 

22 

12 

H 

4 

4 

2 

2 

6 

1846. 

12 

16 

2 

12 

>4 

14 

8 

... 

... 

1847. 

12 

16 

8 

22 

8 

20 

4 

... 

... 

Sdajw. 

1841. 

14 

16 

4 

2 

2 

2 

,, 

6 

»4 

1841. 

12 

28 

12 

26 

6 

»4 

6 

... 

1843. 

n 

26 

8 

2 

8 

4 

... 

2 

4 

1844. 

12 

10 

8 

20 

6 

12 

ft 

2 

2 

1845. 

II 

22 

8 

10 

6 

4 

1846. 

13 

10 

18 

ft 

16 

1*8 

ft 

... 

6 

1847. 

12 

38 

20 

2 

4 

18 

16 

... 

2 

9dajB. 

1841. 

14 

20 

12 

2 

10 

•■■ 

4 

... 

1841. 

12 

38 

12 

18 

4 

36 

6 

10 

16 

1843. 

13 

8 

... 

20 

4 

6 

... 

... 

... 

1844. 

12 

58 

20 

28 

8 

12 

... 

... 

... 

1845. 

II 

34 

20 

10 

2 

... 

... 

... 

% 

1846. 

«3 

*4 

•  4 

8 

t 

16 

... 

... 

... 

1847. 

12 

8 

6 

10 

18 

ift 

4 

18 

lOdAJB. 

1841. 

14 

18 

6 

12 

10 

... 

ft 

1841. 

12 

«4 

... 

16 

.t 

»4 

4 

"i 

10 

1843. 

13 

22 

18 

20 

4 

... 

••• 

1844. 

12 

38 

28 

38 

6 

12 

4 

... 

... 

1845. 

II 

5» 

t 

6 

4 

4 

... 

2 

6 

1846. 

>3 

10 

2 

••• 

2 

4 

... 

4 

1847. 

12 

30 

... 

... 

10 

10 

4 

... 

11  dajB 

1841. 

»3 

2 

... 

16 

4 

... 

... 

... 

1842. 

12 

8 

12 

H 

20 

26 

ft 

4 

12 

1843. 

12 

H 

18 

20 

2 

4 

... 

1844. 

13 

16 

3» 

44 

20 

4 

a 

... 

... 

'M- 

II 

H 

26 

4 

6 

4 

4 

... 

2 

1846. 

»3 

30 

4 

6 

8 

ft 

... 

4 

1847. 

22 

6 

2 

8 

4 

2 

2 

4 

mr.] 
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Wind  blew  in  difierent  Directions  (eofUinued). 


Wad  Uew  from 

CUm. 

Total 
Number 

"^ 

of 

S. 

s^.w. 

S.W. 

w.aw. 

W. 

Mr.N.w. 

N.W. 

N.N.W. 

Hours. 

»6 

40 

4* 

14 

34 

2 

16 

62 

lit 

2 

10 

4S 

28 

34 

4 

2 

6 

98 

14 

46 

30 

26 

12 

4 

6 

20 

114 

3" 

6 

12 

76 

18 

40 

4 

8 

... 

^ 

288 

16 

32 

10 

18 

16 

22 

4 

^S 

252 

10 

50 

48 

14 

2 

10 

2 

6 

78 

178 

46 

16 

34 

30 

38 

4 

4 

2 

18 

288 

H 

36 

30 

38 

4» 

12 

6 

26 

60 

336 

2 

6 

28 

28 

M 

4 

6 

6 

112 

288 

20 

3» 

46 

46 

8 

10 

»4 

"4 

Kl 

2 

12 

28 

48 

20 

22 

22 

4 

5; 

286 

54 

18 

4 

32 

12 

4 

12 

4 

48 

lit 

278 

»4 

S» 

34 

26 

4 

... 

2 

80 

46 

18 

38 

60 

14 

4 

... 

... 

20 

20 

28 

3« 

46 

20 

8 

20 

12 

100 

nt 

10 

2 

22 

14 

4 

2 

8 

3» 

104 

288 

6 

12 

42 

5» 

a4 

6 

6 

12 

98 

'iJ 

6 

3* 

80 

3P 

2 

4 

... 

... 

7» 

288 

H 

12 

16 

34 

28 

26 

10 

10 

5a 

262 

6 

36 

28 

34 

6 

4 

... 

12 

104 

302 

58 

38 

22 

34 

12 

6 

4 

4 

10 

288 

26 

4< 

56 

22 

32 

X2 

2 

22 

68 

nt 

14 

i« 

6 

2 

8 

... 

••• 

4 

98 

288 

16 

14 

34 

54 

30 

14 

4 

6 

102 

312 

3^ 

20 

12 

12 

6 

4 

4 

7» 

288 

42 

16 

8 

20 

18 

4 

22 

18 

48 

364 

16 

26 

3^ 

30 

H 

2 

2 

14 

'It 

3i? 

56 

3» 

28 

22 

*4 

6 

2 

6 

288 

8 

30 

46 

40 

36 

6 

26 

H 

7* 

336 

4 

28 

30 

22 

8 

... 

4 

112 

288 

18 

30 

16 

34 

30 

2 

2 

>4 

86 

312 

2 

If 

26 

20 

H 

2 

2 

4 

74 

288 

38 

$ 

4 

10 

12 

8 

12 

12 

64 

264 

28 

22 

30 

48 

20 

2 

6 

22 

106 

3" 

46 

7« 

5a 

38 

... 

... 

2 

... 

20 

288 

4 

16 

56 

68 

5a 

10 

4 

4 

76 

HI 

4» 

22 

34 

14 

2 

... 

2 

74 

288 

12 

4 

30 

4«> 

20 

2 

4 

118 

288 

12 

10 

20 

34 

26 

22 

12 

8 

50 

310 

H 

2 

2 

18 

6 

2 

2 

10 

104 

240 

14 

18 

12 

4« 

6 

4 

... 

29 

'^£ 

HI 

_ 

e? 

44 

50 

44 

34 

6 

4 

t» 

288 

psooiEDnres — thx  metsosoLogical  sooistt. 


[1867. 


TuBLSs  showing  the  Number  of  Houn  the 


Moon'i 
Age. 

Tmt. 

Number 

of  Luna- 

tbna. 

Number  of  Houn  Hie 

N. 

NJ^.E. 

N.E. 

E.N.E. 

E. 

E.S.E. 

S.E. 

8.SJS. 

12aa7i. 

i«4i. 

14 

22 

10 

2 

6 

X2 

••• 

4 

ig4.. 

11 

18 

••• 

«4 

4 

18 

8 

xo 

i8«. 

12 

22 

2 

10 

8 

2 

... 

... 

... 

i«44- 

13 

30 

28 

34 

H 

»4 

.. 

•»45- 

XI 

46 

20 

6 

6 

2 

... 

... 

... 

1846. 

«3 

»4 

8 

2 

... 

2 

2 

i»47. 

XI 

3» 

4 

... 

xo 

16 

2 

x6 

IddftTB. 

i»4i. 

>4 

4» 

6 

» 

12 

12 

6 

... 

i84». 

xa 

8 

2 

2 

X2 

8 

x6 

i»4J- 

11 

3* 

4 

10 

xo 

4 

4 

2 

i8«- 

»3 

36 

30 

14 

26 

20 

... 

:& 

xo 

13 

30 
14 

10 
8 

4 
4 

2 
2 

14 

4 

... 

2 

"i 

1847. 

11 

28 

X2 

26 

26 

12 

, 

8 

HdajB. 

1841. 

14 

22 

22 

8 

H 

2 

4 

4 

184a. 

la 

20 

4 

16 

12 

10 

4 

1843. 

12 

60 

18 

4 

4 

34 

... 

... 

2 

1844. 

13 

38 

»4 

16 

22 

30 

... 

4 

'!♦!• 

10 

40 

2 

2 

4 

4 

... 

... 

1846. 

12 

30 

4 

4 

4 

4 

x6 

xo 

1847. 

13 

68 

22 

18 

2 

2 

4 

6 

16  days. 

1841. 

H 

x8 

6 

H 

XO 

16 

8 

184a. 

12 

2 

8 

X2 

12 

8 

8 

2 

1843. 

12 

28 

20 

4 

6 

XO 

... 

1844. 

13 

12 

10 

18 

34 

20 

4 

... 

1845. 

xo 

22 

12 

8 

4 

XO 

... 

... 

... 

1846. 

12 

4 

4 

••• 

6 

10 

4 

20 

xo 

i847f 

*3 

64 

H 

8 

20 

18 

8 

4 

6 

ledayr 

1841. 

14 

34 

6 

... 

X2 

16 

4 

■  a. 

2 

184a. 

12 

8 

2 

18 

... 

6 

2 

2 

,843. 

X2 

4* 

... 

4 

2 

... 

... 

... 

1844. 

13 

30 

20 

»4 

xo 

H 

10 

6 

2 

1845. 

XO 

34 

22 

12 

X2 

12 

2 

••• 

1846. 

X2 

... 

••• 

2 

... 

... 

8 

6 

1847. 

»3 

60 

20 

6 

8 

20 

... 

4 

4 

ITcUtb. 

1841. 

M 

36 

4 

4 

22 

x8 

... 

4 

1842. 

12 

10 

2 

H 

... 

14 

... 

1843. 

12 

3» 

14 

10 

14 

14 

... 

... 

2 

i84f. 

"3 

46 

16 

6 

4 

14 

xo 

8 

4 

1845. 

10 

22 

12 

x6 

6 

14 

... 

... 

6 

1846. 

12 

8 

... 

... 

2 

18 

... 

2 

... 

1847. 

13 

S8 

34 

xo 

22 

6 

2 

4 

26 

Mar.] 
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Wind  blew  in  different  Directions  {continued). 


WvbA  blew  from 

Calm. 

Total 

Number 

of 

s. 

S.S.W. 

S.W. 

W.S.W. 

w. 

W.N.W. 

N.W. 

N.N.W. 

Hours. 

30 

34 

4a 

66 

22 

4 

4 

8 

70 

t 

46 

14 

H 

6 

10 

2 

... 

84 

6    8  1 

14 

26 

26 

xo 

6 

H 

134 

288 

1 

6 

8 

16 

H 

16 

26 

20 

5» 

302 

8 

4 

6 

8 

6 

2 

8 

*t 

88 

»34 

3» 

14 

30 

6 

xo 

•xo 

... 

6 

x6o 

312 

4« 

30 

4» 

4a 

6 

... 

2 

4 

zo 

288 

50 

30 

3? 

26 

X2 

4 

6 

6 

82 

336 

SO 

20 

36 

12 

4 

2 

xo 

14 

88 

288 

% 

20 

54 

26 

4 

X2 

8 

96 

288 

16 

6 

22 

14 

i's 

6 

14 

X2 

70 

3x2 

2 

30 

10 

30 

12 

2 

xo 

*i 

60 

240 

10 

18 

20 

14 

X2 

14 

18 

15* 

302 

26 

20 

3» 

4» 

H 

6 

4 

20 

288 

38 

38 

H 

12 

30 

xo 

6 

4 

80 

336 

34 

20 

4» 

»4 

xo 

8 

4 

14 

60 

288 

4 

18 

4a 

28 

xo 

4 

... 

4 

58 

288 

6 

8 

3» 

8 

8 

•■■ 

2 

30 

88 

312 

11 

54 

10 

28 

xo 

2 

12 

4 

56 

*i2 

14 

8 

20 

22 

X4 

2 

2 

2 

X20 

288 

21 

44 

36 

26 

22 

4 

6 

6 

x6 

3x2 

16 

48 

60 

36 

20 

... 

X2 

8 

48 

336 

22 

20 

46 

28 

16 

2 

12 

6 

82 

288 

2 

18 

44 

22 

8 

4 

4 

xx6 

288 

2 

20 

38 

18 

6 

28 

zo 

76 

3'a 

6 

46 

14 

14 

16 

4 

2 

8 

74 

240 

28 

6 

22 

22 

6 

4 

H 

X28 

288 

10 

16 

54 

3a 

14 

xo 

18 

6 

3x2 

26 

28 

36 

3» 

22 

2 

xo 

8 

98 

336 

20 

a4 

58 

30 

14 

... 

... 

... 

X04 

288 

4 

20 

22 

18 

2 

18 

xo 

X46 

288 

16 

4 

^1 

^l 

18 

8 

>4 

60 

3x2 

12 

30 

16 

x8 

4 

4 

xo 

4 

48 

240  . 

H 

54 

3» 

18 

2 

... 

14 

X28 

288 

34 

26 

48 

36 

20 

4 

6 

xo 

6 

3x2 

18 

54 

34 

10 

14 

2 

14 

8 

94 

li^ 

'4 

38 

7» 

36 

18 

•  •• 

6 

4 

60 

4 

2 

6 

II 

14 

6 

6 

6 

146 

288 

22 

xo 

4 

30 

20 

2 

2 

X2 

90 

300 

8 

H 

16 

4» 

14 

... 

6 

48 

240 

3» 

26 

36 

38 

8 

... 

14 

X04 

288 

30   40 

20 

10 

12 

10 

12 

x6 

3x2 

PBociEDnrei — thx  hbtbobolociic^l  iooxbtt. 
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Tables  showing  the  Number  of  Hoim  the 


Moon'i 
Age. 

Year. 

Number 
of  Luna- 

tiODB. 

• 

Number  of  Honiv  the 

N. 

NJf,K. 

nj:. 

E.N.B. 

E. 

E.S.E. 

S.E. 

R.8.E. 

18  days. 

1841. 

13 

30 

»4 

16 

4 

18 

8 

6 

10 

1842. 

12 

H 

2 

22 

2 

16 

... 

8 

8 

1843. 

12 

8 

H 

28 

40 

20 

... 

... 

1844. 

12 

40 

4 

14 

... 

22 

6 

12 

10 

1845. 

10 

H 

6 

H 

8 

6 

s 

... 

... 

1846. 

12 

4 

... 

2 

22 

8 

... 

... 

... 

1847. 

«3 

108 

18 

18 

4 

12 

... 

16 

19  days. 

1841. 

H 

^ 

'4 

... 

8 

14 

8 

8 

1841. 

12 

6 

4 

26 

4 

10 

a 

4 

1843. 

12 

H 

10 

34 

16 

22 

4 

... 

1844. 

«3 

14 

6 

14 

22 

54 

8 

8 

8 

1845. 

10 

16 

8 

2 

2 

2 

... 

... 

1846. 

12 

18 

... 

12 

18 

14 

10 

2 

•  2 

1847. 

13 

56 

38 

^0 

H 

28 

10 

2 

2 

20dA7B. 

1841. 

"3 

38 

4 

4 

6 

3» 

••• 

6 

26 

1841. 

>3 

16 

20 

16 

16 

... 

6 

6 

1843- 

12 

4 

"6 

'4 

54 

38 

8 

... 

1844- 

"3 

»4 

14 

26 

10 

22 

... 

... 

4 

1845. 

II 

18 

8 

... 

... 

... 

... 

... 

1846. 

12 

30 

10 

8 

8 

38 

14 

2 

... 

1847. 

13 

48 

14 

... 

4 

22 

14 

2 

4 

21dA7B. 

1841. 

13 

28 

4 

10 

8 

H 

6 

2 

10 

1841. 

»3 

60 

16 

12 

8 

... 

... 

4 

1843. 

12 

2 

16 

14 

8 

34 

10 

6 

6 

1844. 

13 

24 

12 

3» 

16 

a4 

8 

2 

2 

1845. 

10 

34 

4 

4 

10 

2 

... 

... 

... 

1846. 

12 

14 

6 

18 

16 

12 

6 

4 

6 

X847. 

13 

44 

10 

12 

10 

22 

6 

12 

4 

22  days. 

,841. 

13 

3P 

4 

12 

8 

6 

... 

6 

10 

184a. 

13 

38 

20 

40 

12 

8 

6 

2 

4 

1843. 

12 

26 

6 

6 

6 

... 

1844. 

13 

20 

10 

22 

14 

28 

2 

... 

10 

1845. 

10 

H 

6 

4 

10 

4 

14 

8 

2 

1846. 

12 

20 

16 

22 

10 

... 

6 

1847. 

»3 

66 

8 

4 

2 

10 

8 

8 

16 

38  days. 

1841. 

13 

28 

2 

6 

4 

10 

4 

2 

2 

1842. 

»3 

82 

20 

12 

6 

a 

... 

2 

1843. 

12 

2 

2 

4 

10 

8 

4 

6 

2 

1844. 

12 

3» 

16 

H 

... 

2 

... 

4 

1^1- 

II 

34 

2 

14 

8 

4 

14 

4 

1846. 

12 

12 

H 

26 

8 

10 

a 

2 

2 

1847. 

13 

46 

6 

4 

8 

2 

8 

6 

12 

Mar.] 
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Wind  blew  in  different  Directions  {con^ued). 


Wind  Mew  from 

GbIhl 

Total 

Number 

of 

S. 

S.S.W. 

aw. 

W.S.W. 

W. 

W.N.W. 

N.W. 

N.N.W. 

Hours. 

^6 

28 

18 

26 

10 

4 

2 

x8 

74 

312 

16 

44- 

60 

26 

2 

H 

6 

48 

288 

2 

2 

12 

8 

6 

... 

10 

X28 

288 

6 

... 

18 

20 

10 

... 

2 

H 

no 

288 

... 

8 

30 

46 

44 

xo 

10 

4 

28 

240 

2 

16 

36 

30 

10 

6 

18 

14 

112 

280 

28 

16 

8 

12 

20 

'4 

6 

22 

10 

^^^ 

i6 

28 

20 

3* 

28 

8 

6 

x8 

64 

312 

8 

20 

4» 

32 

26 

10 

18 

4 

7» 

288 

2 

2 

2 

16 

10 

6 

... 

... 

140 

288 

H 

10 

34 

H 

2 

... 

... 

... 

74 

302 

30 

14 

26 

44 

28 

4 

... 

... 

64 

240 

2 

*4 

3* 

14 

12 

6 

10 

102 

278 

10 

16 

20 

38 

16 

4 

2 

8 

28 

3x2 

H 

30 

22 

34 

12 

6 

6 

6 

66 

312 

2 

18 

56 

48 

18 

8 

12 

... 

70 

312 

2 

4 

8 

6 

18 

... 

2 

... 

"4 

288 

8 

20 

54 

28 

22 

8 

4 

12 

66 

312 

26 

36 

H 

66 

20 

... 

20 

2 

28 

248 

10 

12 

20 

6 

10 

8 

112 

288 

26 

20 

3» 

34 

22 

i'6 

8 

16 

30 

312 

10 

5* 

28 

16 

12 

••• 

... 

16 

86 

312 

8 

6 

50 

40 

M 

4 

20 

H 

46 

312 

4 

4 

12 

18 

2 

... 

4 

4 

144 

288 

... 

20 

40 

36 

12 

4 

xo 

70 

312 

14 

16 

4 

22 

"4 

12 

6 

6 

86 

234 

12 

28 

2 

8 

6 

10 

8 

12 

120 

288 

26 

H 

34 

36 

20 

16 

8 

18 

10 

3x2 

44 

36 

40 

30 

18 

xo 

4 

22 

3* 

3'» 

6 

16 

3« 

62 

... 

... 

... 

10 

50 

312 

14 

JO  , 

4 

8 

8 

2 

10 

6 

X82 

288 

22 

22 

30 

3» 

24 

2 

8 

12 

54 

312 

32 

j6 

28 

10 

... 

... 

... 

8 

64 

230 

26 

10 

8 

16 

8 

6 

.  6 

4 

108 

266 

36 

16 

48 

18 

28 

12 

4 

12 

16 

312 

50 

34 

56 

3? 

26 

••• 

3! 

24 

312 

10 

10 

3» 

56 

8 

8 

'*6 

18 

40 

3x2 

16 

6 

26 

40 

16 

2 

6 

2 

136 

288 

2 

10 

SO 

3» 

20 

14 

4 

5* 

36 

288 

8 

10 

38 

28 

8 

2 

30 

60 

264 

16 

30 

6 

6 

10 

2 

6 

26 

74 

262 

38 

56 

34 

5» 

12 

... 

4 

16 

8 

312 

370 


PBOCXEDnrGS— THE  METSOBOLOeiCAL  soonsTT.        [1867. 


Tablxs  showing  the  Number  of  Hours  the 


1 

Moon's 

Year. 

Number 

of  Luna- 

tioiu. 

Number  of  Hours  Uie 

N. 

N.N.E. 

N.E. 

E.NE. 

R 

E.S.E. 

B.K 

E.S.E. 

24dA7B. 

1841. 

n 

11 

2 

8 

... 

x8 

2 

12 

184*. 

13 

44 

2 

10 

6 

6 

6 

2 

1843. 

12 

24 

2 

6 

11 

18 

... 

... 

2 

1844. 

12 

22 

16 

18 

16 

... 

... 

... 

1845. 

II 

40 

16 

8 

8 

6 

... 

... 

... 

1846. 

12 

24 

16 

8 

16 

2 

... 

... 

1847. 

n 

40 

••• 

... 

8 

2 

14 

... 

6 

25da7B. 

1841. 

12 

2 

... 

8 

4 

22 

4 

8 

1841. 

13 

10 

H 

10 

16 

14 

10 

4 

1843. 

12 

10 

4 

11 

46 

8 

... 

... 

... 

1844. 

11 

11 

10 

20 

6 

6 

... 

... 

1845- 

IX 

48 

x6 

6 

4 

6 

... 

1846. 

11 

1 

2 

4 

4 

2 

... 

... 

1847. 

11 

21 

... 

1 

10 

12 

2 

2 

26dA7B. 

1841. 

11 

4 

4 

6 

4 

2 

... 

... 

2 

1842. 

n 

12 

6 

48 

8 

8 

... 

2 

1843. 

XI 

14 

14 

24 

28 

... 

... 

4 

1844. 

11 

20 

xo 

.  8 

6 

... 

2 

... 

1845. 

II 

28 

6 

14 

6 

2 

... 

6 

1846. 

11 

6 

8 

t 

14 

6 

8 

8 

1847. 

11 

H 

xo 

... 

2 

2 

27  days. 

184X. 

'3 

14 

6 

10 

4 

2 

2 

14 

18 

1841. 

»3 

18 

14 

8 

14 

H 

4 

... 

6 

1843. 

11 

>4 

22 

12 

22 

6 

2 

4 

... 

,844. 

12 

22 

2 

... 

2 

*4 

8 

12 

»4 

1845. 

XX 

20 

10 

8 

8 

12 

4 

.•• 

4 

1846. 

XI 

... 

6 

6 

18 

16 

8 

2 

4 

1847. 

XI 

... 

8 

4 

... 

.., 

... 

4 

28cIa7b. 

1841. 

>3 

x6 

... 

... 

2 

30 

... 

... 

... 

1842. 

"3 

8 

6 

4 

12 

16 

8 

2 

... 

1843. 

11 

12 

16 

20 

x6 

22 

4 

... 

1844. 

11 

»4 

10 

24 

8 

18 

2 

... 

2 

1845. 

xo 

16 

8 

14 

x8 

14 

... 

1846. 

11 

••• 

8 

6 

4 

6 

4 

2 

6 

1847. 

12 

6 

16 

6 

... 

2 

29  days. 

1841. 
1842. 

6 

7 

8 
6 

2 

4 

2 

... 

8 

... 

2 

6 

4 

1843. 

7 

21 

"e 

4 

«■■ 

... 

... 

... 

4 

1844. 

6 

14 

8 

11 

8 

... 

.  •• 

1845. 

5 

12 

«•• 

4 

12 

10 

••• 

... 

1846. 

7 

8 

... 

2 

1847. 

6 

10 

10 

6 

10 

2 

... 

... 

Mar.] 
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Wind  blew  in  different  Directions  {continued). 


Wind  blew  from 

Oalm. 

Totol 

Number 

of 

& 

8.S.W. 

S.W. 

W.S.W. 

W. 

WJT.W. 

N.W. 

NJJ.W. 

Houn. 

44 

4* 

54 

30 

20 

8 

••• 

H 

4» 

312 

2 

8 

5* 

22 

34 

4 

8 

2 

100 

312 

lO 

16 

10 

30 

16 

2 

4 

4 

122 

288 

9 

12 

46 

34 

16 

10 

20 

»4 

44 

288 

12 

34 

22 

28 

16 

... 

4 

26 

44 

264 

3? 

30 

H 

20 

4 

... 

10 

76 

478 

i6 

60 

30 

3» 

30 

4 

4 

10 

48 

304 

30 

3« 

5? 

22 

3» 

2 

4 

6 

54 

288 

*4 

20 

26 

H 

12 

2 

14 

20 

80 

312 

6 

18 

16 

3a 

20 

... 

10 

14 

82 

288 

2 

2 

20 

38 

30 

10 

4 

12 

102 

288 

H 

8 

36 

20 

34 

4 

2 

8 

50 

lit 

18 

62 

50 

6 

6 

4 

6 

6 

no 

20 

30 

3» 

3* 

30 

8 

16 

12 

54 

288 

40 

^4 

74 

H 

28 

12 

8 

6 

50 

288 

40 

36 

38 

30 

10 

••• 

... 

74 

312 

S 

«4 

22 

44 

8 

4 

4 

... 

100 

288 

30 

16 

18 

24 

18 

4 

2 

4 

126 

288 

6 

26 

62 

48 

4 

•  >• 

'2 

34 

244 

40 

64 

22 

16 

... 

••• 

84 

280 

28 

3P 

50 

44 

20 

8 

8 

14 

50 

288 

36 

10 

1* 

3» 

30 

8 

8 

8 

il 

312 

10 

14 

60 

56 

22 

4 

2 

2 

3x2 

16 

26 

22 

44 

12 

2 

8 

4 

72 

288 

16 

3* 

26 

26 

H 

4 

4 

10 

62 

278 

12 

"4 

66 

46 

6 

28 

238 

6 

58 

20 

3* 

4 

... 

... 

16 

92 

288 

58 
44 

36 

70 

SO 

10 

4 

8 

4 

32 

288 

4a 

4a 

22 

26 

2 

8 

4 

74 

3x2 

... 

8 

18 

82 

38 

J2 

12 

86 

31a 

10 

20 

20 

30 

16 

6 

4 

xo 

82 

288 

28 

34 

»4 

44 

60 

10 

4 

6 

10 

278 

»4 

20 

3! 

20 

't 

2 

... 

10 

5* 

240 

22 

4» 

36 

18 

6 

6 

... 

4 

X04 

274 

62 

32 

5* 

30 

10 

6 

4 

16 

46 

288 

14 

30 

12 

18 

2 

8 

30 

»44 

26 

22 

26 

10 

8 

2 

4 

2 

56 

x68 

8 

12 

12 

4a 

2 

... 

••. 

••• 

56 

x68 

8 

12 

28 

8 

6 

2 

6 

xo 

22 

»44 

4 

... 

2 

18 

12 

••• 

... 

8 

38 

120 

12 

10 

16 

44 

12 

6 

2 

6 

50 

x68 

M 

3« 

H 

"4 

6 

... 

... 

10 

»44 

The  sums  of  the  numbers  under  each  direction  of  the  wind  for 
every  day  of  the  moon's  age  were  then  taken,  and  thus  was  formed 
the  next  Tahle. 
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'SO 


Total 
Number 
of  Hours. 

1  iHiiiiiiiiifiiiri  1  rrmiint 

1 

1 
1 

1 

1 

%8J-S!«s  S's,,?  s^^^s<J5<2  s,s  **5  S'^g.'R.^  as^-g 

5.S's.:r*%$"e,^'8,*ii'^  ftvg  s.5-5.'S  S.S.8."?  5-^5  aas 

s.ss,s  *'5.?%'s,$8  jts-a^  S'8^?.t5.;^s.:s^  ^-sirs 

^ 

'Sfi.it Sl^^f-^^^^^U  ?8t.8|  8  5  gJS  8"e.>?S  8.S."* 

i 

i 

ad 

1  Jl  Js  ?1  ?"l?3  S  =  ?!^r>^  l^~  ? I2>'2  r 8^S  2>?? 

at 

^all'arss-r'tHs-x'Kc's^^**^^?????* 

t»  en^rt  tort   «  «<  roe*   H  tncrno«  c«^^ci  ^«n-^K«  »*  ,iu-»«.« 

■^ 

o-^  21!  S'-'g  *2^  2*  2  8  SS,8  J'g  S"S^  2-S""S  2  S^*" 

GQ 

p4 

NO    ^rt    O    M   O   C«W   OeovO    MOO   ^0    OnO    HnO    0^«0    O    ^QOOOOPOOO   0 

N 

oo   vt  tn  w<t  d^O   0  so  >0   e»vO  »o  ts.  t^op  00   t^  0\  Q  roso  MsO^«or<^««tx^OH    , 

MM                                                                                                            MI^BIM^                                          m' 

13^ 

5-«  S.'S  S  S  S.'S."!!  2, S,S  "S-S  ,2  J"*  R^ ^'S>"?.^'S.^  |^S 5  8. 

» 
» 

^S  S."5.5  2*^«2->8S?<S«2S  S.<3-.2  J"S  Rg  25^!18^SS. 

}Z5 

u^  v>oo  00  w%  ^so  r>^  t>tNO  r>  o\  1^  r^oe  oo  r^oo  \o  oo  mso  t«.  tx^«o  -^  v^^o  «  h 

^ 

MMMMMI-lMMMMMMmMe«M««rte«MMc4vl««HM 

-raopvun'j 
}0  jaqnmii 

»nvo  M-»\©  «o>o  NO  so  r^  r>  r>»o  i^so  so  no  so  so  *so  t^so  sososo  '♦■*»0^  + 
ooooooeoooooooooooooooeoooooooooooeoeoooooooooooeo  oe  oo  oo  ee  ^ 

[OOJC 

O  M  «i  en  ^  io^  (>«oo  OK  O  MM  en  ^  v>%o  r>.oo  o\  o  m  m  en  ^  u^so  t<^oo  os 

MMMMM««MMMM«IHC^e«C«Cl<JI«<C<rt 

mkr.]  «X.AI8HSS— LTTirJLB  DTVLUENOX  OK  THE  WJJSTD.  878 

By  oomparing  the  numbers  in  this  Table  together,  the  general 
preyalenoe  of  those  winds  compounded  of  the  S.  and  W.  are  eri- 
dent ;  that  direction  of  the  wind  under  which  the  next  largest 
numbers  appear  is  N. ;  and  the  next  in  order  below  is  S. 

By  considering  the  numbers  under  each  direction  of  the  wind 
separately,  we  find  that  the  N.  wind  has  been  the  least  prevalent 
towards  the  end  of  the  lunation,  and  the  next  in  order  for  a  few 
days  at  the  beginning ;  and  it  has  been  the  most  prevalent  when 
the  moon  has  been  between  nine  days  and  twenty-four  days  old,  the 
hours  of  the  duration  of  the  north  wind  during  this  period  often 
exceeding  the  number  of  hours  of  duration  of  any  other  direction, 
and  greatly  exceeding  those  from  the  south,  particularly  between 
the  fourteenth  and  twenty-fourth  days,  when  the  number  of  hours 
of  north  wind  is  the  double  of  those  of  the  south  wind. 

The  N.N.E.  and  N.E.  winds  are  nearly  alike ;  the  number  of 
hours  of  duration  are  generally  small,  the  largest  numbers  in  both 
cases  appear  a  few  days  before  and  after  full  moon. 

The  £^N.£.  has  the  largest  numbers  on  the  days  following  full 
moon ;  on  all  other  days  the  numbers  are  small,  and  there  is  not 
much  difference  between  them. 

The  east  wind  has  the  greatest  consecutive  numbers  from  the 
18th  to  the  21st  days  of  the  moon's  age ;  these  are  followed  by 
small  numbers ;  the  smallest  three  consecutive  numbers  are  on  the 
day  of  new  moon  and  following  days. 

The  E.S.E.  :— 

The  numbers  under  this  heading  are  generally  small ;  the  largest 
consecutive  numbers  are  those  on  the  20th,  2l8t,  22nd,  and  28rd 
days  of  the  moon's  age. 

TheS.E.:— 

On  the  days  of  new  moon  there  was  no  instance  of  wind  blowing 
from  this  direction  in  the  seven  years.  The  hours  of  its  duration 
in  the  days  at  the  beginning  and  towards  the  end  of  the  lunation 
are  generally  very  small ;  the  largest  number  is  about  full  moon, 
and  the  next  in  order  of  duration  are  those  following  the  days  of 
foil  moon  and  continuing  till  the  23rd  day. 

The  S.S.E.  :— 

The  duration  of  this  wind,  though  somewhat  more  than  that  of 
the  S.R,  is  still  limited.  The  largest  consecutive  numbers  are 
those  when  the  moon  is  21, 22,  and  23  days  old.  The  day  of  new 
moon  is  the  smallest  number  of  any. 

The  South  wind:-— 

There  is  a  very  marked  difference  in  the  hours  of  duration  of 
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thiB  wind  at  different  parts  of  the  lunation,  the  numbers  at  the 
beginning  and  towards  the  end  of  the  lunation  being  much  larger 
than  those  about  full  moon ;  and  they  exhibit  a  great  contrast  to 
the  north  ^nind,  which  is  most  frequent  at  the  times  when  the 
south  is  the  least  so. 

TheS.S.W:— 

The  numbers  under  this  direction  also  show  decided  differences. 
The  largest  appear  about  the  beginning  and  towards  the  end  of 
the  lunation,  and  thej  are  the  smallest  in  the  period  when  the 
moon  is  from  seven  days  to  twenty-three  days  old,  the  number  of 
hours  of  its  continuance  in  this  period  being  only  about  one-third 
of  those  in  the  remainder  of  the  lunation. 

The  S.W.  wind:— 

The  most  continuous  large  numbers  appear  under  this  direction 
than  in  any  other.  The  same  marked  difference  at  the  different 
ages  of  the  moon  appear,  and  of  like  character  to  those  shown 
with  the  S.  and  S.S.W.  winds,  the  duration  of  the-  Wind  being 
much  longer  in  the  first  and  last  weeks  of  the  lunation  than  in 
those  of  the  weeks  preceding  and  following  full  moon. 

The  W.S.W.  wind  :— 

The  order  of  the  numbers  under  this  direction  differs  from  that 
shown  in  the  three  preceding  columns;  they  differ  but  little 
among  themselves.  The  largest  consecutive  numbers  appear  to* 
wards  the  end  of  the  lunation. 

The  West  wind:— 

The  duration  of  this  wind  is  much  less  than  those  of  the  com- 
pounds of  S.  and  W.,  and  is  very  evenly  distributed  throughout 
the  lunation;  like  the  W.S.W.  wind,  its  largest  consecutive 
numbers  aro  towards  the  end  of  the  lunation. 

The  W.N.W.  and  N.W.  winds  :— 

The  duration  of  these  winds  seems  to  be  pretty  equally  distri- 
buted throughout  the  lunation. 

The  N.N.AV.  wind  .— 

The  three  largest  consecutive  numbers  under  this  direction 
appear  at  the  23rd,  24th,  and  25th  days;  but  the  difference 
throughout  the  lunation  is  small. 

Calms : — 

In  these  there  appears  a  very  decided  difference  at  the  different 
ages  of  the  moon.  The  smallest  number  appears  at  the  beginning 
of  the  lunation,  the  longest  series  of  large  numbers  from  the  9th 
day  to  the  17ibh,  and  then  declining  to  a  miTiiTTnim  at  the  end  of 
the  lunation. 
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The  North  wind  :— 

The  number  in  the  first  week  of  the  lunation  is  the  smallest  of 
any,  and  the  largest  appear  in  the  third  week. 

N.N.E.  :— 

The  smallest  number  under  this  heading  appears  in  the  first  and 
fourth  weeks,  and  are  nearly  alike,  and  the  largest  in  the  second 
and  third  also  nearly  alike. 

N-E.  :— 

The  smallest  number  appears  in  the  first  week,  the  largest  in  the 
second,  again  small  in  the  third,  and  large  in  the  fourth  week. 

E.N.E.  :— 

The  smallest  number  appears  in  the  first  week,  and  the  largest 
in  the  third. 

E.:— 

The  largest  number  appears  in  the  third  week,  and  the  smallest 
in  the  fourth. 

E.S.E.  :— 

The  smallest  number  appears  in  the  first  week,  and  the  largest 
in  the  third  week. 

S.E.  and  S.S.E.  :— 

The  numbers  in  the  first  and  second  weeks  are  smaller  than 
those  in  the  third  and  fourth. 

S..— 

The  largest  number  appears  in  the  first  week,  and  the  smallest 
in  the  third. 

S.S.W.  and  S.W.  :— 

The  largest  number  appears  in  the  first  week ;  the  next  in  order 
is  the  fourth  week ;  the  smallest  numbers  in  the  second  and  iliird 
week. 

W.S.W.  :— 

The  smallest  number  is  in  the  third  week,  in  each  of  the  other 
three  weeks  the  numbers  are  nearly  alike. 

W.:— 

The  smallest  number  is  in  the  first  and  fourth  week,  and  the 
largest  in  the  second  and  third. 

W.N.W.:— 

The  largest  number  is  in  the  second  week,  and  the  smallest  in 
the  third. 

N.W.:— 

The  largest  number  is  in  the  second  week,  and  the  smallest  in 
the  fourth. 
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N.N.W.  :— 

The  Btnallest  number  appears  in  the  ^hird  week,  and  the  largest 
in  the  fourth. 

Calms : — 

The  greatest  number  of  calms  appear  in  the  second  week  ;  some- 
what less  number  in  the  third,  still  less  in  the  fourth,  and  least  in 
the  first  week. 

From  the  discussion  of  the  observations  in  these  seven  years,  it 
seems  that,  when  the  sun  and  moon  were  in  and  near  conjunction, 
the  air  was  less  frequently  calm ;  the  duration  of  the  north  wind 
with  its  east  compounds,  were  less  frequent ;  the  south  wind  with 
its  west  compounds,  were  more  frequent  than  when  the  sun  and 
moon  were  in  and  near  opposition.  From  this  it  would  seem  that 
the  position  of  the  moon  in  respect  to  the  sun  has  exercised  an 
influence  on  the  direction  of  the  wind  in  these  years. 

By  taking  the  sum  of  the  numbers  in  each  direction  of  the 
wind,  we  find — 

The      S.E.      continued 482  hours. 

E.S.E.  „  634  „ 

S.S.E.  „■  832  „ 

W.N.W.  „  992  „ 

N.W,  „  1,246  „ 

E.N.E.  „  1,956  „ 

N.N.E.  „  2.034  „ 

N.N.W.  „  2,050  „ 

E.  „  2,226  „ 

N.E.  „  2,326  „ 

W.  „  3,236  „ 

S.  „  4,234  „ 

N.  „  4,816  ,, 

S.S.W.  „  5,276  „ 

W.S.W.  „  6,144  „ 

S.W.  „  6,684  „ 

Calm  „  14,942  „ 

And  these  numbers  show  the  relative  frequency  of  each  wind  in 
these  years. 
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CXXXIX.  On  the  Phenomena  of  Meteors. 
By  E.  T.  LosEBT,  Esq. 

Ik  oonsidermg  the  subject  of  meteors,  with  a  view  to  arriTe  at  a 
satisfactory  solution  of  the  phenomena  exhibited,  the  following 
objections  haye  presented  themselyes  against  the  generallj  re- 
ceiyed  theory,  which  supposes  that  the  body  of  the  meteor  is 
ignited  by  the  compression  and  friction  of  the  air,  and  wholly  or 
partly  consumed  in  its  passage : — 

1st.  If  the  luminosity  were  due  to  igpiition  from  the  compres- 
sion or  friction  of  the  air,  it  would  be  necessary  that  the  air 
should  remain  tolerably  constant  in  its  density,  and  not  yary 
greatly  at  the  different  eleyations  at  which  meteors  appear.  But 
meteors  are  recorded  to  haye  been  measured  at  more  than  100 
miles  high,  and  to  have  presented  no  marked  difference  of  ap- 
pearance from  those  that  have  been  measured  at  less  than  thirty 
miles  high.  Now,  the  difference  between  the  rarity  of  the  air  at 
twenty-eight  miles  and  at  105  miles  high,  is  more  than  1000 
millions  of  times  ;  and  it  therefore  appears  impossible  that  the  air 
can  be  instrumental  in  causing  a  luminosity  which,  at  whatever 
elevation  it  is  seen,  presents  but  little  difference  in  appearance. 

This  objection  applies  equally  to  any  theory  which  supposes  the 
luminosity  to  be  due  to  the  passage  of  the  meteor  through  a 
phosphorescent  or  hydrogenic  atmosphere,  because  both  phos- 
phprus  and  hydrogen  possess  weight ;  and  any  gas  that  is  pon- 
derable and  compressible,  and  we  know  of  none  that  are  not, 
would  present  the  same  relative  difference  of  rarity,  between  the 
upper  and  lower  strata,  that  obtains  in  atmospheric  air. 

To  assist  in  realizing  this  vast  difference  of  density,  it  may  be 
mentioned  that  the  finest  air-pump  will  only  rarefy  to  the  extent 
of  1500  times ;  whereas  air  at  105  miles  high  is  1073  millions  of 
times  thinner  than  at  the  earth's  surface ;  and  it  is  therefore  700 
thousand  times  less  dense  than  the  most  perfect  vacuum  which  an 
air-pump  can  produce.  Yet  the  rarity  produced  by  the  air-pump 
is  within  one  fifteen-hundredth  of  a  perfect  vacuum,  and  may  be 
practically  regarded  as  one,  for  the  short  time  a  meteor  remains 
under  the  influence  of  the  atmosphere;  because  although  the 
numbers  show  there  is  theoretically  an  infinite  space  between  the 
air-pump  rarity  and  the  perfect  vacuum,  yet  the  difference  is  but 
trifling  if  the  rarity  of  1500  times  be  compared  with  the  amount 
of  change  it  has  already  undergone  firom  the  full  density. 

It  may  here  be  mentioned  that  the  rule  employed  in  this  paper 
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for  ascertaining  the  density  of  the  atmosphere  at  different  ele- 
vations is  that  which  assumes  that,  taking  the  elevations  from 
the  surface  of  the  earth  in  the  arithmetical  series  of  7, 14,  21,  &e^ 
the  density  will  diminish  in  the  geometrical  series  of  4,  16, 64,  &c. 
This  rule,  known  as  Mariotte*s  and  Cotte's,  assumes  that  the 
temperature  is  constant,  which  is  not  the  case ;  and  therefore  a 
correction  would  be  required  agreeing  with  the  law  of  decrease  of 
tempprature,  if  greater  accuracy  were  necessary ;  but  the  differ- 
ence of  rarity  due  to  the  entire  effect  of  temperature  is  much  too 
small  to  reverse  any  of  the  conclusions  arrived  at ;  and  therefore 
the  smaller  difference  due  to  the  rate  of  change  in  the  tempera- 
ture at  different  elevations,  may  be  neglected  as  unimportant  in 
the  present  inquiry. 

2nd.  In  order  to  arrive  at  the  amount  of  resistance  offered  by 
the  atmosphere,  and  the  quantity  of  heat  that  would  ensue  from 
the  passage  of  a  meteor  through  the  upper  regions,  it  may  be 
convenient  to  compare  it  with  the  known  resistance  and  heat 
encountered  by  a  projectile  in  its  flight  through  the  air  at  the 
earth's  surface.  Assuming,  on  the  one  hand,  the  height  of  a 
meteor  to  be  105  miles,  and  the  rarity  of  the  air  at  this  height  to 
be  1073  millions  of  times  greater  than  at  the  earth's  surface,  and 
the  rate  of  its  flight  to  be  thirty  miles  a  second ;  and,  on  the 
other  hand,  the  velocity  of  a  projectile  to  be  132  times  less  than 
that  of  the  meteor ;  it  will  only  be  necessary  to  square  the  differ- 
ence of  velocity,  and  employ  it  to  divide  the  difference  of  rarity^  to 
obtain  a  direct  comparison  of  the  resistance  offered  to  the  meteor. 
The  result  is,  that  the  resistance  offered  by  the  air  to  the  meteor 
is  sixty-one  thousand  times  less  than  that  offered  to  the  projectile. 
Yet  neither  the  cannon-ball  nor  the  leaden  bullet  fuse  by  their 
passage  through  the  air ;  nor  is  the  heat  during  flight  suflS.cient  to 
fire  the  fulminating  powder  .contained  within  them,  when  used  as 
shells ;  and  in  the  case  of  those  rifle-shells  which  are  stopped  with 
wax  at  the  front  end,  the  wax  is  not  melted ;  proving  that  the 
heat  of  the  ounce-shell  during  flight,  including  that  received  from 
the  powder  at  starting,  does  not  amount  to  150^  F.  Neither  is 
the  heat  greatly  augmented  even  when  the  projectile  is  instantly 
stopped ;  for  bullets  aflber  striking  an  iron  target  do  not  bum  the 
fingers  on  taking  them  up,,  although  the  lead  has  undergone  so 
much  instamtaneous  friction  that  a  large  portion  of  it  is  distributed 
in  splashes  and  the  rest  flattened  out  on  the  target.  When 
meteoric  stones  have  been  stopped  by  friction  on  the  earth,  ope- 
Tating  through  longer  intervals  than  that  of  instantaneous  impact, 
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the  heat  prodnced  may  have  been  sufficient  to  render  the  whole 
palpably  hot;  and  this  agrees  with  the  evidence  of  meteoric 
stones  being  generally  hot  immediately  after  faUing ;  but  in  some 
cases  it  may  be  that  they  have  been  intensely  cold,  because  the 
sensation  of  touching  an  intensely  cold  body  is  said  to  resemble 
that  of  handling  a  hot  one,  and  the  association  of  heat  with 
meteoric  stones  in  the  popular  mind,  would  naturally  cause  the 
effect  to  be  attributed  to  heat  rather  than  to  cold.  So  far  from 
heat  being  generated  in  the  atmosphere,  it  does  not  seem  probable 
that  if  a  meteoric  stone,  moving  at  thirty  miles  a  second,  or  even 
at  a  much  less  speed,  were  to  come  already  heated  to  incande- 
scence into  the  atmosphere,  that  the  heat  could  be  maintained, 
because  the  volume  traversed,  and  the  high  capacity  of  rarefied  air 
for  heat,  would  cool  the  body  very  rapidly.  We  know  that  at  the 
sur&ce  of  the  earth,  where  the  capacity  of  the  air  for  heat  is  much 
less  in  proportion  to  its  density,  that  a  current  of  air  must  be 
comparatively  very  slow  to  maintain  combustion;  that  no  flame 
will  exist  in  a  stream  of  air  moving  at  the  rate  of  50  feet  a  second, 
and  that  in  a  current  of  cold  air  moving  at  100  feet  a  second,  a 
red-hot  body  may  be  very  effectually  cooled. 

3rd.  Under  the  combustion  theory,  the  burning  of  coal-gas  has 
been  taken  as  a  standard  for  comparing  the  amount  of  matter  con- 
sumed in  the  meteor.  Coal-gas  may  therefore  be  taken  for 
estimating  the  amount  of  oxygen  that  would  be  required  for  its 
combustion.  Different  qualities  of  gas  consume  different  quan- 
tities of  oxygen,  volume  for  volume,  and  we  will  therefore  take 
the  mean,  which  will  be  about  l^J  cubic  foot  of  oxygen  for  each 
cubic  foot  of  gas.  Take  the  case  of  a  meteor  estimated  as  equal 
to  19  cubic  feet  consumed  in  the  second  of  time  which  it  lasted. 
This  would  require  27  cubic  feet  of  oxygen,  which  would  be  di- 
luted with  about  four  times  its  volume  of  nitrogen  in  the  atmo- 
sphere, making  the  volume  at  the  surface  of  the  earth  135  cubic 
feet.  But,  at  seventy  miles  high,  this  would  expand  into  135 
millions  of  cubic  feet  and  at  105  miles  high  the  volume  would 
expand  into  14J!,8o5  millions  of  cubic  feet.  Kow,  in  order  that 
the  meteor  should  be  consumed,  it  would  be  necessary  that  its 
surface  should  come  into  contact  with  each  portion  of  these 
immense  volumes,  at  their  respective  elevations,  and  extract  all 
the  oxygen  from  them  during  the  second  or  two  which  the  meteor 
lasted.  Nineteen  cubic  feet  of  gas  would  weigh  about  6600  grains ; 
and  in  the  condensed  form  of  coal  the  superficies  of  a  meteor 
composed  of  it  would  be  less  than  half  a  squai'e  foot ;  and  it  would 
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therefore  have  to  travel  through  a  track  of  25,000  miles  long  at 
seventy  miles  high ;  and  through  a  track  of  fifty-four  millions  of 
miles,  at  105  miles  high,  before  it  could  meet  with  the  requisite 
quantity  of  oxygen  to  entirely  consume  it ;  whereas  the  track 
measured  by  actual  observation  is  generally  found  to  be  less  than 
100  miles  long.  If  it  were  possible  for  the  meteor  to  become 
volatilized  before  combustion,  this  difficulty  would  be  diminished 
in  one  respect,  because  on  the  solid  matter  being  converted  into 
gas  at  these  elevations,  the  gas  would  spring  into  equally  gigantic 
proportions;  and  the  track,  becoming  wider,  would  be  propor- 
tionably  shortened.  But  this  sudden  rarefaction  would  cause  an 
intense  degree  of  cold,  which,  in  addition  to  the  naturally  low 
temperature  of  these  regions,  would  oppose  a  bar  to  combustion 
in  this  direction.  Moreover,  the  meteoric  stones  which  have 
reached  the  earth  are  not  composed  of  easily  volatilized  hydrocar- 
bonates,  but  of  substances  which  would  require,  in  most  cases, 
much  greater  heat  to  change  them  into  vapour  than  simply  to 
raise  them  to  incandescence ;  and  it  has  already  been  shown  in 
the  case  of  projectiles,  which  encounter  sixty-one  thousand  times 
more  resistance  from  the  atmosphere  than  does  a  meteor  105  miles 
high,  that  the  heat,  unaccompanied  by  combustion,  is  not  sufficient 
to  melt  wax. 

When  meteors  break  into  fragments,  and  are  said  to  explode,  it 
may  be  owing,  to  their  traversing  a  low  stratum  of  the  atmosphere, 
where  the  air  is  sufficiently  dense  to  oppose  a  greater  resistance 
than  the  cohesive  materials  of  the  meteoric  stones  will  bear.  If 
this  be  so,  it  would  afford  a  ready  means  of  approximately  esti- 
mating the  limit  of  the  height  of  such  meteors  as  break  up.  At 
elevations  below  twenty  miles,  the  atmosphere  would  be  suffi- 
ciently dense  to  overcome  the  cohesion  of  many  of  the  meteoric 
stones  which  have  reached  the  earth,  if  meeting  it  with  a  velocity 
of  thirty  miles  a  second. 

All  substances  require  an  appreciable  interval  to  enable  them 
to  unite  with  oxygen  in  the  process  of  combustion ;  and  solid 
bodies  require  as  much  longer  time  than  gaseous,  as  is  necessary 
to  convert  the  solid  into  gas  ;  and  any  of  the  substances  of  which 
meteorites  are  composed  would  require  a  much  longer  time  to 
consume  a  pound  of  the  material,  than  the  second  or  two  during 
which  the  meteor  remains  visible. 

The  black  oxidized  crust,  and  apparently  burnt  exterior,  which 
meteoric  stones  exhibit,  are  generally  accepted  as  proof  of  com- 
bustion having  taken  place  during  their  passage  to  the  earth ; 
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but,  suppose  it  were  established  beyond  doubt  that  the  meteorites 
have  undergone  heat,  the  fact  would  not  prove  that  the  heat  has 
been  recent.  For  aught  we  know,  it  may  have  occurred  at  a 
period  equally  remote  with  the  igneous  epoch  of  our  planet ;  of 
which  geology  yet  fails  to  furnish  a  scale  sufficiently  vast  to  de- 
termine the  interval. 

4th.  Apart  from  the  foregoing,  the  subjoined  facts,  elicited  by 
Sir  H.  Davy  in  experimenting  on  combustion  in  rarefied  air,  may 
be  directly  applied  to  the  subject  of  meteors,  and  it  will  be  seen 
they  furnish  inductive  evidence  which  would  alone  be  fatal  to  the 
combustion  theory.  In  these  experiments,  inflammable  bodies  were 
admitted  under  a  large  receiver  of  an  air-pump,  and  they  ceased 
to  bum,  as  follows :  sulphur,  when  the  air.  was  rarefied  20  times ; 
hydrogen,  when  the  air  was  rarefied  13  times  ;  olefiant  gas,  when 
rarefied  11  times ;  alcohol  and  wax-taper,  when  rarefied  8  times ; 
light  carburetted  hydrogen,  when  rarefied  4  times ;  and  a  mixture 
of  oxygen  and  hydrogen  ceased  to  explode  when  rarefied  18  times. 
The  experiments  show  that  the  most  infiammable  of  these  bodies, 
sulphur,  would  not  burn  at  fifteen  miles  high;  that  the  least 
inflammable,  carburetted  hydrogen,  or  coal-gae,  would  be  extin- 
guished below  seven  miles  high ;  and  that  not  one  of  them  would 
continue  to  bum  at  fifteen  miles  high,  even  though  they  remained 
in  a  perfect  calm,  and  had  no  heat  dissipated  by  the  velocity  at 
which  meteors  move. 

Another  experiment  in  pneumatics  may  be  adduced,  as  an 
instance  in  which  the  necessary  quantity  of  oxygen  for  combus- 
tion is  contained  in  the  body  itself,  condensed  in  a  solid  form  : — 
If  the  highly  inflammable  compound,  gunpowder,  be  confined  in  a 
gun,  it  ignites  very  rapidly ;  but  the  combustion  becomes  slower 
when  freely  exposed  to  the  open  air ;  and  if  the  pressure  of  the 
atmosphere  be  removed  by  a  vacuum,  and  the  resulting  nitrogen  and 
carbonic  acid  gases  are  free  to  expand  to  their  limit,  so  much  heat 
is  lost  by  the  rarefaction  that  combustion  is  then  greatly  retarded 
— as  gunpowder  may  be  sprinkled  on  a  red-hot  iron,  in  the  partial 
vacuum  of  a  common  air-pump,  without  exploding,  and  the  grains  ' 
will  then  only  ignite  singly,  and  some  time  will  be  required  to  con- 
sume a  quantity  if  the  vacuum  be  maintained  by  withdrawing  the 
gases  as  fast  as  they  are  formed.  At  a  height,  therefore,  of  thirty 
miles  gunpowder  would  not  ignite  rapidly  enough  to  correspond 
with  the  transient  period  of  a  meteor. 

Seeing  that  the  combustion  theory  fails  under  each  of  the  fore- 
going objections,  and  that  any  theory  will  also  fail  which  attri- 
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butes  the  luminosity  to  the  pasBage  of  the  meteor  through  any 
medium  possessing  weight,  the  author  has,  therefore,  come  to  the 
conclusion  that  the  luminosity  can  only  be  due  to  the  meteoric 
stone  in  its  passage  exciting  the  electricity  which  envelopes  the 
earth,  as  does  the  atmosphere.  This  element  does  not  possess  any 
weight  that  can  be  detected  in  the  finest  balance,  and  it  may 
therefore  remain  comparatively  uniform  throughout  its  height, 
from  the  surface  of  the  earth  to  the  limit  it  extends  to ;  and,  being 
without  weight,  the  limit  may  be  far  more  sharply  defined  than 
the  limit  of  the  atmosphere  can  be. 


CXL.  On  the  November  Shower  of  Meteors. 
By  Herr  Pihl,  Christiania. 

In  the  early  part  of  November,  I  received  (enclosed  in  the 
'Monthly  Notices')  a  circular  addressed  to  the  Fellows  of  the 
Koyal  Astronomical  Society,  requesting  them  to  watch  for  the 
expected  return  of  the  November  meteoric  shower, — and  ac- 
cordiDgly  I  watched,  in  company  with  a  friend,  on  the  night  be- 
tween the  12th  and  13th ;  but  the  sky  was  dull  and  partly  cloudy, 
— at  2  o'clock  it  became  altogether  thick,  with  a  gale  of  wind  and 
some  rain, — yet  the  clouds  occasionally  divided  a  little ;  but  no 
meteors  at  all  were  seen.  There  had,  however,  early  in  the 
evening  been  observed  a  fireball,  and  likewise  one  on  the  10th  of 
November,  both  having  the  appearance  common  to  the  greater 
niunber  of  the  fireballs  on  the  13th-14th  of  November,  viz.  yellow 
of  colour,  and  leaving  a  long  line  of  sparks  behind. 

On  the  evening  of  the  l3th  there  were  seen  at  least  two  fire- 
balls before  8  o'clock ;  but  the  sky  was  altogether  not  favourable 
for  observations  until  about  half-past  11  o'clock,  at  which  time  an- 
other fireball  was  seen,  which  in  the  course  of  about  twelve  minutes 
was  followed  by  three  others.  While  preparing  for  commencing 
regular  observations,  six  other  meteors  were  seen  to  traverse  the 
sky  in  the  course  of  a  quarter  of  an  hour. 

We  commenced  our  observations  at  about  12  o'clock,  with  the 
intention  of  fixing  as  exactly  as  possible  the  time  and  the  points 
of  appearance  and  disappearance  of  conspicuous  objects,  which 
afterwards  might  happen  to  be  identified  as  having  been  observed 
at  distant  stations.     During  the  first  fifteen  minutes,  seven  me- 
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teors  were  Been ;  but  liardly  any  of  them  were  observed  with  suffi- 
cient accuracy  to  be  of  any  use  in  case  of  identification  for  determi- 
nation of  their  parallax ;  and  at  this  time  it  became  evident  that  it 
would  be  entirely  useless  to  make  any  observations  at  all  with  this 
view, — because  the  number  of  meteors  increased  fast,  and  it  be- 
came therefore  hopeless  to  expect  that  any  distinct  one  under  these 
circumstances  should  happen  to  be  observed  at  different  stations. 
Our  only  plan  was,  consequently,  merely  to  count  the  meteors,  and 
note  down  anything  remarkable  as  to  size,  colour,  and  the  like. 
The  number  of  meteors  thus  seen  between — 
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All  Christiania  mean  time. 

A  row  of  trees  limited  our  view  somewhat,  and  we  therefore 
removed  to  another  part  of  the  garden,  in  which  we  stood  where 
we  had  a  freer  view.  "While  doing  this,  another  friend,  Professor 
Esmark,  of  the  University,  came  over  to  us,  and  we  now  agreed  to 
take  each  a  different  quarter  of  the  heavens,  far  apart  from  each 
other.  The  results  then  obtained  were,  for  each  individual  per 
minute,  on  an  average  : — 
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But  the  shower  now  increased  rapidly,  and  was  distributed  over 
every  part  of  the  heavens ;  we  therefore  placed  ourselves  at  an 
angle  of  about  120^  with  each  other,  so  as  to  avoid  as  much  as 
possible  that  more  than  one  should  observe  the  same  meteor. 
The  counting  then  gave,  from  1"*  69"  to  2**  1"(=2  minutes  on  the 
average  for  each  individual  per  minute),  62  83  meteors,  observed 
by- 

Bsmark 162 

Homann    93 

Pihl  122 

377 

Mr.  Homann  wore  spectacles,  and  his  angle  of  vision  is  there- 
fore less  than  that  of  both  the  others ;  and  this  is  probably  the 
main  reason  of  his  seeing  a  less  number  throughout  the  evening. 
Esmark,  who  constantly  observed  the  gpreatest  number,  is  long 
sighted ;  1  am  short  sighted. 

The  scene  was  now  most  imposing ;  at  the  beginning  of  the 
shower,  while  the  constellation  of  Leo  was  yet  low  above  the  horizon, 
it  had  been  concealed  behind  banks  of  clouds,  and  the  meteors 
seemed  to  rush  in  different  directions  from  the  same  place  in  the 
horizon,  like  rockets ;  but  now  that  Leo  had  risen  higher,  and  the 
clouds  became  dissolved,  they  were  seen  to  stream  from  the  same 
point  of  convergence  in  all  possible  directions, — vertically  up  to- 
wards the  zenith,  and  down  towards  the  earth,— towards  east  and  to- 
wards the  west,  sometimes  2,  3,  4  at  the  same  instant.  In  turning 
towards  the  west  the  view  was  grand  indeed ;  and  owing  to  the  ap- 
parent greater  parallelism  here  of  the  courses  of  the  meteors,  as 
well  as  the  greater  duration  which,  as  a  rule,  those  fireballs  had 
which  seemed  to  ignite  at  a  greater  distance  from  the  point  of 
convergence  (near,  or  even  past  the  meridian),  it  gave  to  the 
whole  a  great  likeness  to  a  fall  of  snow  in  a  gale  of  wind. 

Some  meteors  were  seen  within  or  about  the  Sickle  of  Leo, 
having  only  slight  angular  motion  until  their  extinction, — their 
course  evidently  being  almost  parallel  to  the  line  of  vision.  The 
colour  was  generally  yellow  with  long  streaks  of  sparks  behind 
them,  which  often  lasted  long ;  one  such  train  of  sparks  was  seen 
during  34)  seconds,  rather  strongly  luminous,  and  was  not  extinct 
after  that  time.  But  the  colour  of  others  was  green ;  and  from 
such  ones  it  frequently  appeared  as  if  a  red  fireball  was  expelled, 
which  continued  the  course  while  the  green  one  vanished.  The 
finest  of  the  meteors  observed  had  a  very  intense  bluish  light  and 
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an  iLniiBual  size,  which,  though  Bmaller,  could  best  be  compared 
with  that  of  the  moon. 

After  about  a  quarter  of  an  hour,  during  which  no  change  could 
be  observed  in' the  density  of  the  meteoric  swarm,  and  before 
a  fresh  counting  was  commenced,  thej  began  sensibly  to  de- 
crease; the  air  became  rapidly  dull,  and  a  good  many  small 
clouds  were  formed,  so  that  counting  at  this  time  would  give 
no  reliable  result;  it  could  only  be  clearly  perceived  that  the 
density  of  the  meteors  was  really  decreasing.  The  air,  however, 
continued  to  get  hazy,  and  a  counting  from  2*^  49"  till  2^  52"  gave 
only  66 ;  and  a  fresh  counting  from  2*"  53"-2^  66"  gave  only  4*9 
meteors  per  minute  for  each  observer.  But  owing  to  the  state  of 
the  atmosphere,  this  result  gives  by  no  means  a  correct  expression 
of  the  number  which  must  at  this  time  really  have  passed ;  it  must 
have  been  considerably  greater.  It  became  continually  more 
cloudy,  and  at  4-6  o'clock  the  whole  sky  was  covered. 

As  to  the  mean  point  of  convergence,  it  appeared  to  be  situated 
between  y  and  (  Leonis,  very  nearly  thre^  times  nearer  f  than  y. 

At  the  Botanical  Gardens,  which  are  situated  on  an  elevated 
plain  behind  the  town.  Professor  Shiibeler  observed  a  large  fireball 
to  descend,  apparently,  on  a  small  island  in  the  Qord  about  two 
English  miles  distant,  and  on  striking  the  ground,  to  throw  up  a 
large  number  of  sparks  or  glowing  fragments  in  all  directions. 

A  gentleman  who,  with  some  friends,  saw  the  fall  some  miles 
out  in  the  country,  has  told  me  that  they  had  the  impression  of 
hearing  a  faint  hissing  noise  during  the  passage  of  two  or  three 
large  fii^pballs. 

At  1^  42"  a  flash  of  lightning  was  observed^  This  was  not  per- 
ceived by  my  two  friends  and  myself,  though  we  were  then  in  the 
garden,  but  by  two  ladies  and  my  son,  standing  at  a  window  in 
my  house ;  and  at  2*»  20",  2^  32",  and  3**  7"  similar  flashes  were 
seen. 

On  account  of  the  incessant  flaring  of  a  light  which  we  had  on 
a  table  in  the  garden,  by  the  side  of  a  chronometer,  it  would  not 
be  unlikely  that  we  might  have  failed  to  observe  a  faint  flash  of 
lightning ;  and  when  the  last  three  occurred,  my  friends  and 
I  had  gone  into  the  house.  It  might,  however,  be  possible  that 
the  flashes  were  caused  by  fireballs,  although  all  the  three  who 
saw  them  state  most  positively  that  the  flashes  had  all  the  pecu- 
liar appearance  of  lightning ;  and  it  may  be  right  to  observe  that 
none  of  them  had  any  knowledge  of  the  fact  of  lightning  not  un- 
frequently  attending  meteoric  showers. 
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I  have  since  seen  in  the  papers  that  in  London  and,  I  believe, 
at  Grlasgow  lightning  has  likewise  been  observed;  and  thiB, 
as  well  as  the  violent  magnetic  disturbance  observed  at  Ancona, 
seems  to  corroborate  the  fact  that  the  flashes  were  caused  by 
lightning  and  not  by  meteors. 

The  following  evening  (14th  of  November)!  saw  a  fireball  at  about 
8  o'clock,  of  the  same  appearance  as  that  most  common  the  pre- 
vious night ;  but  there  have  been  observed  seven  or  eight  in  all  by 
others  this  evening,  as  far  as  I  have  been  able  to  ascertain. 

From  what  has  been*  said  above,  the  time  of  maximum  density 
occurred  between  2*»  and  2^  15",  or  about  2**  7"(=1'*  24" 
Ghreenwich  mean  time).  At  Upsala  it  occurred  between  2**  15" 
and  2*  30",  or  about  2"*  22"  Upsala  time(=l**  11"  Greenwich 
time).  Six  observers  counted  there  during  the  fifteen  minutes 
(2^  15"-2*'  80")  1600  meteors  (=17-7  per  minute  for  each 
observer). 

In  London  I  find  the  maximum  occurred  at  1**  10",  at  Oxford 
at  P  24"  (probably  Oxford  time)  =P  29"  Greenwich  time,  and 
at  Glasgow  it  occurred  at  V  10"-1*'  20"  =about  V  16"  (probably 
Glasgow  time)  =1**  32"  Greenwich  time.  It  seems,  therefore, 
that  while  the  maximum  at  Upsala  and  London  occurred  at  the 
same  time  within  about  one  to  two  minutes,  it  occurred  at 
Christiania  later  than  at  these  places,  but  earlier  than  at  Oxford 
and  Glasgow. 
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CXLL  On  the  recmtly  eonfeetured  Identity  of  the  JprU  Meteor* 
with  Ckmet  L  1861.  By  W.  T.  Ltnw,  Esq.,  B.A.,  F.RA.S., 
of  the  Eoyal  Observatory,  Qreenwich. 

It  is  now  some  time  since  the  attention  of  observers  has  been 
called  to  the  fact  that  the  second  comet  of  1862,  discovered  by 
Tuttle,  of  Cambridge,  Massachusetts,  on  July  18,  has  an  orbit  very 
closely  agreeing  with  that  which  has  been  found  for  the  August 
meteors.  Signer  G-.  V.  Schiaparelli,  of  Milan,  who  first  noticed 
this  extraordinary  coincidence,  infers  from  it  that  the  comet  is 
nothing  more  than  a  very  large  meteor  of  the  August  system. 
Later,  Herr  C.  P.  W.  Peters,  of  Altona,  remarked  that  the  orbit  ob- 
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tained  byMons.  Le  Yerrier  for  the  Norember  meteors  correBponded 
very  nearly  with  that  of  Tempel's  Comet  of  1866.  Schiaparelli  also 
deduced  the  same  conclusion  by  means  of  an  orbit  of  the  November 
meteors  which  he  had  calculated  himself,  making  use  of  the  latest 
English  observations.  And  this  has  quite  recently  obtained  the 
fullest  and  most  satisfactory  confirmation  from  an  elaborate  investi* 
gation  by  Professor  Adams,  which  was  communicated  to  the  meeting 
of  the  Boyal  Astronomical  Society  held  last  March.  A  similar 
inference  has  of  course  been  suggested  as  in  the  previous  case — 
that  the  comet  was  in  fiict  an  assemblage  of  very  small  cosmical 
bodies,  which  at  a  distance  presented  the  appearance  of  a  whole. 

I  ask  leave  now  to  bring  to  the  attention  of  the  Society  some 
very  recent  investigations  regarding  another  meteoric  shower 
which  may  be  looked  for  on  the  20th  of  the  present  month  of 
April.  By  the  independent  calculations  of  Dr.  Weiss,  of  Vienna, 
and  Dr.  Galle,  of  Breslau,  recently  communicated  to  the  Astro- 
nomische  Nachrichten,  it  seems  not  unlikely  that  this  may  be 
identified  with  Comet  I.  1861  (first  discovered  by  Mr.  Thatcher, 
of  New  York,  on  April  4),  supposed  to  have  a  period  of  about 
415  years. 

Dr.  Weiss  says  that  the  previous  investigations  led  him  to  the 
idea  that  comets,  from  the  cloudy  nature  of  their  state  of  aggre- 
gation, are  unable,  at  their  approadi  to  the  sun,  partly  on  account 
of  the  change  of  the  conditions  of  stability  of  such  systems  of 
material  points,  and  partly  on  account  of  the  physical  movements 
which  they  suffer,  to  continue  as  a  whole,  but  must  repel  particles, 
which  afterwards  cohere  about  new  centres  of  attraction,  and 
move  round  the  sun  in  orbits  possessing  a  great  similarity  to  that 
of  the  comet.  Now,  in  the  case  of  periodic  comets,  these  pro- 
ducts of  dispersion  will  gradually  accumulate  along  the  whole 
extent  of  tjie  orbit;  and  if  this  intersects,  or  even  nearly  ap- 
proaches, the  earth's,  we  shall,  at  our  annual  passage  through 
that  point,  witness  a  shower  of  shooting-stars.  According  to  this, 
every  periodic  comet  must  cause  the  formation  of  a  ring  of  me- 
teors ;  and  Dr.  Weiss  therefore  undertook  the  labour  of  calcu- 
lating the  radii  vectores  of  all  the  known  periodic  comets  at  their 
ascending  and  descending  nodes.  He  thereby  ascertained,  amongst 
other  facts,  that  when  Comet  I.  1861  was  in  its  descending 
node  the  difference  of  the  radii  vectores  of  the  earth  and  comet 
was  only  0002,  and  that  the  earth  passes  through  that  point 
on  the  20th  of  the  month  of  April*. 

»  Ast.  Nach.  No.  16;i2. 
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Dr.  Gkdle  states  that  he,  too,  was  led  to  publish*  an  inyestiga- 
tion  of  this  kind  at  once,  because  of  the  near  approach  of  the 
April  shower,  which  it  was  desirable  to  have  more  completely 
observed  than  hitherto.  He  was  induced  to  make  this  inv^tiga- 
tion  firom  remarking  that  the  line  of  nodes  of  the  comet  corre- 
sponded to  30°  of  the  sun's  longitude — ^that  is,  to  the  20th  of  April, 
a  daj  on  which  showers  of  shooting-stars  have  repeatedly  beei^ 
observed,  and  for  which  the  different  observers  agree  in  placing 
the  radiant-point  in  the  neighbourhood  of  the  constellation  Lyra. 
He  first  computed  from  the  elements  of  the  comet  the  radiant- 
point  of  the  cometary  particles,  and  found  for  its  apparent  place, 
referred  to  the  ecliptic  at  the  time  of  passage  through  the  de- 
scending-node. 

Longitude  «267**'2,  latitude  =  -h57°0. 

Comparing  this  with  the  radiant-point  of  the  April  meteors  given 
by  Mr.  Alexander  Herschelf,  namely,  E.A.  27r-6,  N.P.D.  55°-4, 
or 

Longitude  =281°-6,  latitude  =H-67°-0, 

the  agreement  is  sufficiently  remarkable.  In  the  collection  of 
determinations  of  the  radiant-point  of  these  meteors  given  by  A. 
Herschel  and  F.  G-regJ,  a  margin  must  evidently  be  allowed  for 
the  uncertainty  of  our  knowledge  of  it,  making  it  desirable  to  have 
it  better  known. 

Dr.  GaUe,  however,  has  also  cieJcidated  from  the  latter  an  orbit 
for  the  meteors,  assuming  Oppolzer's  period  and  major  axis  of  the 
comet,  and  found  the  following  elements,  which  are  placed  side 
by  side  with  those  of  the  comet : — 

Meteors  of  thv 

20th  of  April.  Pomet  L  1861. 

loga 1746     1-746 

log^ 9-980     9-964 

e 0-9829  09835 

IT 236°     , 243° 

a 30*      30^ 

% 89°     80° 

Motion  direct.        Motion  direct. 

Any  essential  improvement  of  the  meteoric  orbit  by  assuming 
a  different  period  would  scarcely,  he  says,  be  possible  at  present, 

«  A^  Kach.  Na  1635. 

t  Beport  of  the  Britith  Association  for  1864,  p.  99. 
X  Proceedings  of  the  British  Meteorological  Society,  Jan.  1866. 

2h2 
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since  it  is  difficult  to  make  oat  such  a  one  from  the  data  known. 
These  are  giren  by  J.  Newton,  of  New-Hayen,  as 
B.C.  687, 16 ; 
j^D.  582,  590,  741, 1093, 1094, 1095, 1096, 1122, 1123, 1808. 

"  But  if,"  adds  Dr.  G-alle, ''  the  period  is,  as  appears  probable, 
long,  an  orbit  only  slightly  different  would  be  obtained,  even  on 
the  supposition  of  parabolic  velocity ;  so  that  at  present  the  hypo- 
thesis of  the  comet's  period  for  that  of  the  meteors  seems  to  be 
the  simplest. 

'*  Finally,  if  other  correspondences  between  radiant-points  of 
meteors  and  comets  coming  near  the  earth's  orbit  should  here- 
after be  detected,  the  difference  between  direct  and  retrograde 
comets  would  be  a  rather  material  one,  as  it  is  eyident  that  a 
meteor  moying  in  the  same  direction  as  the  earth,  and  con- 
sequently with  much  smaller  relative  velocity,  will  be  exposed  to 
deflexion  from  its  path  by  the  earth's  attraction  to  a  much  greater 
extent  than  one  moving  in  the  opposite  direction.'* 


GXLll.  Meteorological  Notes  on  Jersey, 
By  Lieut.-Col.  Austen,  F.M.S. 

The  public  has  been  long  since  made  familiar  with  the  meteoro- 
logical features  of  the  island  of  Ghiemsey,  through  the  copious 
statistics  furnished  to  the  Meteorological  Society  by  Dr.  Hoskins, 
F.M.S. ;  but  the  climatology  of  Jersey  is,  comparatively  speaking, 
but  little  known  generally,  being  classed  by  most  persons  as  iden- 
tical with  that  of  its  sister  island ;  whereas,  on  a  closer  analysis 
of  its  climatic  peculiarities,  it  will  be  found  to  differ  therefrom  in 
many  essentials ;  and  if  any  physicist  of  experience  will  take  up  a 
map  of  the  Channel  Islands,  constructed  on  a  scale  to  compre- 
hend the  whole  of  the  circumjacent  areas,  continental  and  oceanic, 
he  will  at  once  recognize  the  causes  of  such  meteorological  differ- 
ences. By  a  residence  here  for  more  than  a  year  and  a  half  now, 
including  the  two  occurrences  of  the  most  material  season  of  ob- 
servation (namely,  the  loUiter),  coupled  with  a  study  of  all  the  local 
statistics  I  could  collect  bearing  on  its  climatology,  I  think  I  am 
qualified  to  form  a  pretty  fair  estimate  of  the  Jersey  climate,  and 
to  pronounce  it  every  way  preferable  to  either  that  of  Devon  or 
Somerset — in  both  of  which  counties  I  have  resided,  and  in  each 
division  thereof  too.   The  quantity  of  rain  that  falls  in  Jersey  must 
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not  be  deemed  a  criterion  of  its  dampness,  however  (and  even  this 
is  less  than  that  of  Devon,  Cornwall,  and  Somerset)  ;  for  the  na- 
ture of  its  absorbent  soil,  and  its  very  undulatorj  surface,  tend 
greatly  to  mitigate  this,  coupled  with  the  almost  constant  preva- 
lence of  wind  causing  a  powerful  evappration  throughout  the  island, 
whilst  a  solar  heat  of  great  actinic  power  tends  also  very  materially 
thereto  in  spring,  summer,  and  autumn ;  and  from  every  side  the 
saline  and  ozonic  elements  commingle  their  respective  contribu- 
tions, night  and  day,  from  the  ocean  that  surrounds  this  tie  det 
fruiU,  as  it  is  happily  called.  Even  the  treacherous  JEurus  loses 
much  of  its  bitter  character,  in  Jersey,  from  this,  its  insular  posi- 
tion ;  and  the  cool  nights  of  summer,  no  less  than  the  mild  nights 
of  winter  receive  their  genial  type  from  its  insular  position,  open 
to  the  westerly  winds  ;  whilst  its  equable  day  and  night  tempera- 
ture owes  its  origin  to  the  same  highly  favoured  position  of  the 
island,  sheltered  as  it  is  by  Prance,  on  the  one  hand,  and  open  to 
the  Ghilf-stream  influence  and  the  Atlantic  breezes  on  the  other. 
The  following  Tables  (pp.  894, 396)  will  evidence  the  meteorolo- 
gical features  of  Jersey. 

Ozone  prevails,  moreover,  to  a  very  great  extent  in  Jersey,  thus 
adding  greatly  to  its  sanitary  condition ;  and  what  has  struck  me 
ofVen  as  very  ^remarkable  is  the  fact  that  during  the  heavy  gales 
of  the  autumn  and  winters  of  the  two  past  years,  when  the  nume- 
rals 12  and  10  have  designated  their  force  in  the  United  Kingdom, 
according  to  the  Board  of  Trade  Beports  (as  published  in  the 
daily  papers),  the  same  gales  here  have  only  been  of  8  and  6  force 
respectively,  though  so  much  nearer  the  oceanic  area  whence  they 
have  blown,  viz.  the  S.W.  and  S.E.  points  of  the  compass.  A  cold 
dense  fog  is  also  a  rare  meteor  in  Jersey,  though  sea-mists  and 
haze  are  prevalent  at  times,  in  the  early  spring  and  late  autumn 
mornings, — at  St.  Holier  mainly,  however,  where  the  high  ground 
and  smoke  tend  to  aggravate  the  former  greatly,  as  the  heights 
above  confine  the  mist  and  smoke  comiag  £rom  the  bay,  which 
the  cold  of  the  plateau  above  the  town  condenses,  and  also  at 
times  precipitates.  * 

In  treating  of  the  meteorology  of  Jersey,  the  anemology  of  the 
island  merits  especial  notice ;  and  having  ia  all  parts  of  the  world 
devoted  attention  to  winds  in  general,  so  those  of  Jersey,  during 
my  sojourn  here,  have  engaged  much  of  my  attention  —  the 
more  so,  indeed,  as  I  have  for  many  years  resided  by  the  seaside, 
in  Wales  and  the  west  and  south  of  England,  and  have  made  the 
winds  of  the  seaboard  my  peculiar  study.     Now  the  main  wind- 
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The  Meteorological  Eeoord  of  St.  Helier,  Jersey, 
N.  lat.  4^  8\  for  the  years  1865  and  1866. 


1865. 

A. 

B. 

c. 

D. 

E. 

P. 

G. 

H. 

January 

February    ... 
Mar«b 

o 

530 

5»-5 

74'a 
?r8 
76-5 
79-0 

764 

6o«i 
54-» 

3io 

330 

40-0 
53-3 
55-« 
61-3 

645 
651 
671 
550 

0 

a5-4 
230 
299 
370 
361 
440 
480 

^'l 
49*8 
34-0 
340 
33« 

0 

51*9 
522 
52-1 

75-1 
7»-5 

''V 
769 

\n 

523 

36-9 
41-8 

384 

511 
50-3 
54» 

58-5 

57-4 
561 
49*3 
437 

0 

IO-2 

8-8 

10-2 
170 

I7S 
147 
132 
169 
142 
107 

8-3 

in. 
699 
3-3« 
3*34 

219 

1-95 
0-93 

\^ 

292 

o*6i 
086 
0-66 
076 

077 
071 
077 
077 
0-64 
089 
0*69 
061 

Anril  

5&y 

™<'    

June  .•....--- 

July    

•**•/    

August    

September  ... 

October 

rvoyember  •*. 
December  ... 

Sums  total ... 

821*0 

621-1 

4+I-3 

8029 

594*9 

157-4 

3901 

874 

1866. 

A. 

B. 

0. 

D. 

E. 

F. 

G. 

H. 

January 

February   ... 
liaroh 

5V6 
54-8 
57-6 

72-8 
817 
860 

77*3 
70*0 
69*0 
614 
586 

♦^1 
42-8 

4i'4 

492 

47-6 

56-2 

63-0 

638 

59-0 

55-8 

384 

0 
318 
31-0 
30-0 
31-8 
36-0 
46-0 

46-0 
42-0 
41-0 
33-0 
32-0 

54*4 
557 
55*7 
71a 
70*0 

Z\ 
76-1 
68-4 

6o-i 
57*» 

46S 
463 

44"S 

557 

567 
53-1 
50*5 

625-4 

0 

9*1 

90 

97 
14-1 

15-5 
'5*9 
14-4 
12-5 
10-9 
n-o 
10-8 

8-6 

in. 
4-11 
3*30 
2-67 
1-72 

I '21 
2-05 

'^ 

7*76 
0*82 
2-49 

3*5« 

086 
o-8o 

079 
075 

o|3 
o'9a 

April  

May    

June   

July    

August   

September  ... 

October 

November  ... 
December  ... 

Sums  total... 

8186 

604-0 

4*5'i 

794*7 

I4I-5 

3509 

9-4« 

Add   sumsl 
total    of  I 
1666   ...J 

821-0 

621*1 

441*3 

802*9 

594*9 

157*4 

3901 

8-74 

Grand    to-  '^ 
taloftwo 
years' re- 
cord  ) 

1639-6 

1225-1 

886*4 

1597-6 

1220*3 

298-9 

7410 

iS-aa 

Indkx  to  Tablb. 

A.  Hottest  day  in  each  month. 

B.  Coldest  day  in  each  month. 

C.  Coldest  night  in  each  montli. 

D.  Mean  temperature  of  the  four  hottest  days  in  each  month. 
B.  Mean  temperature  of  the  four  corresponding  nighta 

F.  Mean  nnge  of  the  month's  day  and  night  temperature. 

G.  Total  of  rainfall  in  the  month. 

H.  Belative  mean  humidity  of  the  whole  month. 
The  Jersey  Record  is  kept  by  a  Captain  of  the  R.N.  and  the  Hydrogiapher 
locally  of  the  Admiralty. 
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feature  I  remark  here  is,  that  the  ctfclones^  which  scourge  the 
United  Kingdom  and  Ireland  so  frequently,  kiyeb  affect  Jer9ey 
in  their  rotatory  eharaeter !  This  seeming  anomaly  I  account  for  by 
the  geographical  position  of  the  island,  as  regards  the  contiguous 
coast  of  France ;  for  if  any  one  will  but  look  at  a  map  of  Erance, 
and  draw  a  true  S.W.  b^uring  from  the  Isle  of  TTshant  to  the 
N.E^  it  will  impinge  on  the  English  coast  a  little  to  the  west  of 
the  Isle  of  Purbeck,  in  Dorsetshire ;  and  it  is  along  this,  and  its 
coparallels,  that  our  rotatory  storms  move,  as  they  progress  iffK 
toardt  frt)m  the  Atlantic,  either  up  the  Irish  or  English  Channel 
(from  S.W.  to  N.E.).  Now,  if  a  similar  parallel  be  drawn  fit)m 
S.W.  to  N.E.,  and  be  made  'to  pass  oyer  Jersey,  it  will  be  found 
to  cut  the  French  coast  to  the  west  of  the  port  of  L' Orient,  on 
the  Bay  of  Biscay ;  or  serenty  miles  within  the  shelter  of  the 
peninsula  of  Brittany !  K I  am  asked  to  proYC  this  assertion  by 
the  action  of  the  wind  itself  locally,  I  readily  do  so,  thus : — ^In  all 
cydonio  storms  proceeding  as  aboYC,  in  Europe,  the  initial  wind 
to  all  places  in  the  ri^^A^-hand  semicircle  of  the  said  cyclone  (as 
we  should  be  here)  must  be  from  a  point  between  S.E.  by  E., 
and  S.W.  by  S. ;  and  in  any  case  the  wind  would  keep  shifting 
more  and  more  to  the  "W.N.W.,  as  the  vortex  of  the  cyclone  pro- 
gressed to  the  N.E.  Now  such  is  not  the  wind-action  observed 
here,  as  the  published  Tables  and  my  own  personal  observations 
of  many  months  satisfactorily  prove  to  me ;  for  the  character  of 
all  the  heavy  winds  in  Jersey  is  that  of  direct  gales,  blowing  for 
18,  24,  48^  or  60  hours  consecutively — ^the  S.E.  and  S.  winds  espe- 
cially (which  is  80  contrary  to  their  action  in  England)  ;  but  in 
Jersey,  no  doubt,  the  south  wind  receives  its  impulse  from  the 
Bay  of  Biscay  coast-line,  it  lying  due  north  of  Bayonne,  and  so 
has  the  full  sweep  of  that  great  mass  of  warm  ocean  as  its  fons 
et  origo. 

Another  peculiarity  I  would  observe  in  the  Jersey  winds  is, 
that  th^  very  seldom  retrogade,  or  hcuik,  against  the  course  of  the 
sun,  and  blow  but  little  from  due  north  (true) ;  indeed  Dr. 
Hooper,  who  has  written  much  on  the  climate  of  Jersey,  assured 
me  lately  that  he  had  never  known  a  strong  wind  to  hack  here, 
when  he  wrote  his  work  thirty  years  ago :  but  I  have  traced  this 
retrogression  in  a  few  instances  of  late  years,  certes !  Finally,  I 
may  remark  that,  according  to  the  wind-record  here^wherQ  the  limd- 
scale  of  from  1  to  6  numerals  is  kept),  No.  6  has  been  only  twice 
noted  for  half  a  day,  in  January  and  February  1866,  from  south, 
within  the  last  twenty-seven  months,  and  No.  5  during  eleven 
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afternoons  or  forenoons, — these  numerals  indicating,  respectively, 
a  violent  gale  of  from  80  to  100  lb.  pressure  on  the  square  foot 
and  a  velocity  of  eighty  miles  an  hour,  or  a  heawf  gale  of  65  lb. 
pressure;  and  yet  Jersey,  by  most  persons,  is  classed  as  the* 
Island  of  the  Winds  I  But  I  hope  the  above  statement  of  recorded 
/acts  will  tend  to  remove  this  false  character  from  so  &ir  and 
highly  fitvoured  an  island  as  this  undoubtedly  is. 


CXLUI.  The  Storm  at  Monte  Video,  27th  October,  1866. 
By  AiiBEBT  Db  Lisle,  Esq. 

I  TABiB  the  liberty  of  sending  you  a  series  of  observations  taken 
before  and  during  the  storm  we  have  experienced  since  Saturday 
afternoon  the  27th  instant,  and  which  on  Sunday  and  Monday  in- 
creased to  a  hurricane.  This  storm  fell  heavily  on  the  port  of 
Buenos  Ayres ;  and  the  list  of  disasters  amongst  the  shipping  has 
been  very  heavy  and  with  great  loss  of  life.  The  following  ob- 
servations may  be  interesting.  On  the  25th  and  26th,  dense, 
heavy-looking  douds  in  long  streaks  and  with  sharp  outlines  were 
forming  to  the  E.S.E.  On  the  27tb,  scud,  and  heavy  clouds  from 
N. ;  at  mid-day  heat  oppressive,  sun  scorching,  and  thunder-douds 
from  N. ;  towards  4  p.m.  wind  sbifbing  to  E.,  and  at  9  p.m.  the  storm 
was  heavy  from  E.S.E.,  rising  in  strong  puffs,  and  continuing  all 
night ;  on  Sunday  the  storm  blew  a  hurricane  at  1  p.m.  and  con- 
tinued all  Monday;  on  Tuesday,  as  observed  the  day  previous, 
the  higher  clouds  came  from  N.,  whereas  there  was  scud  flying 
low  over  the  town  from  E.S.E. ;  the  wind  has  shifted  to  N. 
with  direction  to  the  Pampero  or  S.W.,  which  will  end  the 
storm. 

The  instruments  are  aU  placed  in  the  shade  in  the  open  air,  in  a 
wooden  shed  with  glass  windows  in  front  and  two  Venetians  on 
each  side,  allowing  the  air  to  circulate ;  the  instruments  are  4  feet 
from  the  ground,  and  about  6  to  7  inches  from  the  wall.  The 
situation  of  the  house  is  about  90  feet  above  the  sea-level.  No 
corrections  &c.  are  maicle  in  the  list  sent ;  they  are  simply  the 
readings  as  taken  down  at  the  time.  I  thought  these  particulars 
might  prove  of  interest ;  and  for  this  reason  I  have  taken  the  liberty 
of  sending  them  to  you.  My  business  sometimes  prevents  my 
taking  them  at  9  a.m.  and  9  p.m.,  which  is  the  reason  you  will  And 
some  observations  at  different  hours. 
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The  camp-stand  thennoiiieter  and  Phillips's  maximum  I  onlj  ie« 
ceived  a  few  days  ago. 

Should  these  obsenrations  be  of  any  use  to  you  in  future,  I  shall 
be  happy  to  supply  them  by  every  mail.  Any  suggestions  would 
be  thankfully  received. 

I  find  great  difficulty  in  ascertaining  the  correct  reading  of  my 
barometer  compared  with  those  on  board  ship;  for,  on  comparison 
of  those  on  board  several  vessels  obtained  at  the  same  time,  they 
all  read  differently. 
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Centigrade    . 

11 

li 

Centigrade 

ll 

11 

Oct. 

Hour. 

Hygrom.      . 

Therm. 

Wind. 

Dry. 

Wet.  ; 

Max. 

Min. 

in. 

0 

0 

0 

0 

0 

0 

0 

0 

in. 

20 

9pjc. 

tet 

62 

17 

16 

62 

... 

AO 

16 

21 

9  a.m. 

71 

X4 

12*5 

... 

69-5 

.., 

21 

>5 

9  p.m. 

2994 

56 

13-5 

... 

55-5 

... 

21 

13 

22 

9  a.m. 

30-18 

65 

16 

... 

62 

... 

16 

II 

9  p.m. 

30-»2 

5» 

11-2 

... 

5i 

.... 

'5 

II 

23 

9  a.m. 

3028 

60 

H 

... 

5! 

13 

10 

9  p.m. 

30*22 

56 

14 

56 

... 

15-5 

'3 

24 

9  a.m. 

30-28 

67 

17 

... 

64 

... 

ir 

13 

9  p.m. 

30*20 

57 

14 

... 

56-5 

... 

*Z 

13 

25 

9  a.m. 

30-14 

68 

18 

^J 

... 

18 

11-5 

... 

N. 

9  p.m. 

30*04 

60 

16 

... 

60 

... 

19 

II 

... 

ft 

26 

9  a.m. 

2998 

69 

>9 

67 

... 

19 

II 

... 

n 

9  p.m. 

29-78 

66 

»9 

65 

... 

»4 

18 

... 

»* 

27 

9  a.m. 

29-76 

74 

»3 

74 

73*5 

74 

»3 

»4 

... 

«"«. 

N.E. 

9pji. 

29*96 

58 

15 

7« 

57*5 

57 

26 

13 

... 

N.E. 

£. 

28 

9  a.m. 

30-03 

53 

12 

10-5 

57 

53 

53 

13*5 

II 

0-2I 

E.S.E. 

9  p.m. 

30-04 

5> 

II 

54 

5a 

5» 

12 

105 

1-16 

i» 

29 

9  a.m. 

29-90 

56 

H 

56 

56 

^ 

H 

10 

0*90 

t* 

9  p.m. 

2990 

60 

16 

61 

59-5 

»5-5 

"3 

014 

f» 

30 

8  a.m. 

29*80 

63 

17*5 

H 

625 

63 

«7 

15 

012 

*,»u 

E. 

10  P.M. 

29*64 

64 

18 

68 

64 

64 

»9S 

16-5 

035 

N.E. 

N. 

31 

9  a.m. 

*9'45 

60 

15 

13-5 

65 

59*5 

59 

17*5 

13 

0-93 

N. 

W. 

The  Storm. 
The  city  and  port  of  Monte  Video  have  been  visited  by  one  of 
the  most  fearful  storms  experienced  in  the  present  century,  and 
which  we  regret  to  say  is  attended  with  much  loss  of  life  and 
property.  In  1835  there  was  a  great  storm,  in  which  no  fewer 
than  forty-three  vessels  were  washed  ashore.  On  August  30, 1860, 
we  had  a  terrific  gale,  which  lasted  two'  days,  causing  immense 
destruction  in  the  port.  The  present  storm  has  not  been,  perhaps, 
so  dreadful  as  the  last  mentioned,  although  the  tide  is  said  to  have 
reached  the  same  height ;  and  until  fiill  particulars  be  learned 
from  the  suburbs  and  country  districts  it  is  difficult  to  estimate 
the  amount  of  damage  caused  since  last  Saturday  night.     Tin- 
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happily  we  have  to  anticipate  tremendons  losses  on  the  aheep- 
£uin8,  as  the  sheanng-season  is  at  its  height,  and  moot  of  the 
flocks  shorn  last  week  will  partially  or  wholly  perish:  in  the 
storm  of  1860  some  estancieros  lost  as  many  as  4000  sheep  in  a 
single  night. 

The  present  storm  was,  in  a  mamier,  foretold  ten  days  before^ 
by  a  wonderful  mirage  visible  at  Golonia,  the  spires  and  turrets 
of  Buenos  Ayres  appearing  high  in  the  clouds  at  sunset,  as  well 
as  the  masts  of  the  yessels  in  port.  After  that  the  weather  was 
very  threatening :  the  heat  on  Saturday  morning  was  something 
extraordinary ;  a  blinding  dust-storm  ensued  till  the  afternoon ;  the 
sky  was  shut  out  by  dense  clouds  that  foreboded  strange  weather ; 
and  at  2  p.k.  the  gale  began ;  the  river  rose  alarmingly,  and  the 
packet  had  to  postpone  her  departure. 

At  4  o'clock  the  reading  of  the  barometer  fell  rapidly.  A  boat 
had  put  off  for  the  packet  with  some  ladies  and  gentlemen,  who 
safely  got  alongside  and  were  pulled  on  board  with  a  rope 
tied  round  their  waists.  About  sundown  the  beach  was  covered 
with  small  birds  seeking  shelter  in  the  houses — another  indication 
of  the  coming  storm. 

Before  sunrise  on  Sunday  morning  it  began  to  rain  in  torrents, 
which  has  lasted  up  to  the  hour  we  write  (5  p.m.  Monday  evening) 
almost  without  a  moment's  intermission,  being  probably  the 
heaviest  fall  of  rain  remembered  by  the  present  generation.  At 
the  same  time  the  wind  blew  a  fearful  gale,  sometimes  in  violent 
gusts,  again  with  all  the  fiiry  of  a  hurricane ;  and  the  injury  to  life 
and  property  is  announced  in  sad  reports  coming  in  every  moment 
firom  various  quarters. 

On  Sunday  night  the  streets  had  become  rivers,  and  at  9  o'clock 
all  the  gas  in  the  city  was  suddenly  extinguished.  The  river  had 
broken  into  the  gas-house,  swept  down  the  fortified  wail  with  its 
solid  buttresses,  and  put  out  the  fires :  it  was  most  fortunate  that 
an  explosion  did  not  take  place.  A  hundred  yards  of  the  inner 
wall  facing  the  Betiro  was  thrown  down,  and  the  water  swept  madly 
over  the  side  near  the  battery.  The  sudden  darkness  in  the  city 
lent  new  horrors  to  the  night :  people  had  to  grope  their  way 
through  the  streets ;  and  those  in  carriages,  returning  home,  ran 
imminent  risk.  The  theatres  were  luckily  closed,  owing  to  the 
weather ;  otherwise  a  scene  of  alarm  and  robbery  would  certainly 
have  occurred. 

The  casualties  in  the  port  are  numerous;  but  many  vessels 
sought  safety  in  time  on  Sunday  morning  by  making  for  the 
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Tigre:  twenty  whaleboats  were  sunk  or  washed  ashore,  two 
schooners  were  washed  up  on  the  Boca  Bailway,  another  is  among 
the  trees  near  Torres's  quinta,  and  another  at  Palermo. 

At  5  o'clock  on  Monday  morning  the  Commercial  Booms  in  the 
Galle  Majo  were  crowded  with  people.  The  morning  was  clear, 
and  the  telescopes  revealed  the  sad  storj  of  a  vessel  foundered  in 
the  outer  roads,  nothing  but  the  rail  visible,  and  probably  all 
hands  perished.  The  French  ship  '  Bossue '  lost  her  bowsprit ; 
and  a  dismasted  vessel  was  driven  close  to  the  mole.  At  the 
Capitania  five  corpses  were  brought  in,  three  males  and  two 
females :  among  these  were  said  to  be  the  sergeant  of  the  Ghs- 
house  Battery  and  his  wife,  an  ostler  belonging  to  one  of  the 
''  caballerizas,"  and  the  captain  of  a  Hanoverian  brig  and  his  wife. 
An  English  gentleman  who  had  started  early  on  a  visit  to  the  long 
line  of  beach  assured  us  that  he  counted  twelve  corpses. 

At  7  o'clock  the  tide,  which  had  been  rising  from  8  o'clock  the 
previous  evening,  began  to  subside.  The  scene  on  the  beach 
baffled  description :  the  river  had  knocked  down  some  of  the  rails 
and  pillars,  and  made  a  clean  sweep  over  the  Paseo  Julio  and 
Cazon's  trees;  the  tramway  bridge  was  washed  away  and  the 
adjacent  house  almost  submerged,  while  the  lower  parts  of  the 
streets  debouching  on  the  beach  were  inundated. 

At  9  o'clock  the  weather  abated  somewhat.  The  accounts 
from  Boca  and  Tigre  were  terrible,  and  lead  us  to  fear  a  great  loss 
of  life.  A  broker  who  went  out  to  Las  Conchas  on  Sunday 
morning  found  the  wliole  country  inundated :  on  Milberg's  pro- 
perty even  the  tops  of  the  trees  were  covered.  Mr.  Matti,  who 
went  out  to  send  off  a  steamer,  saw  numbers  of  boats  and 
canoes  rescuing  the  inhabitants  of  Tigre  and  the  Islands,  and 
putting  them  on  board  the  large  vessels,  which  were  enabled  to 
enter  the  canals,  so  high  was  the  tide. 

The  mole  suffered  somewhat :  the  end  is  slightly  twisted,  two 
planks  are  wrenched  up  in  the  middle,  and  some  pieces  knocked 
out  near  the  Casillas.  All  along  the  beach  great  ravages  are 
reported.  No  fewer  than  thirty-seven  whaleboats  are  wrecked  off 
the  end  of  Calle  Tucuman.  A  family  was  drowned  near  the  Gkis- 
house :  the  Palermo  Eoad  is  strewn  with  boats,  spars,  and  dibrU^ 
which  have  been  washed  over  the  railway,  and  some  fragments  cast 
into  the  quintas  of  Messrs.  Estrada,  Torres,  &c.  The  barque 
'  Sylphide,'  which  was  so  long  a  wreck  in  front  of  Mr.  Simpson's 
house,  was  smashed  up  into  a  thousand  pieces  on  Sunday  night ; 
and  the  weighty  machinery  and  wreck  of  the  '  Oriental,'  imbedded 
in  the  sand  at  the  gas-house,  were  carried  like  a  straw  before  the 
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storm  and  deposited  near  the  Becoleta,  where  they  will  be  high 
and  dry  at  low  water.  The  fiuy  of  the  storm  could  not  be 
exaggerated. 

The  destruction  about  the  south  end  of  the  citj  is  greater  than 
on  any  former  occasion.  The  Boca  BaLlway  and  Mr.  Billing- 
hurst's  brick-yard  have  almost  disappeared;  and  the  turret  in 
course  of  erection  on  San  Telmo  Church  was  blown  down.  De- 
tails of  the  awful  scene  at  the  Boca  and  Barracas  will  be  found 
below. 

Scene  at  the  Boca. 

The  storm  has  been  peculiarly  severe,  and  the  damage  unex- 
ampled. In  the  Boca  district,  early  on  Sunday  morning,  the  rains 
during  the  night  had  flooded  the  streets  and  rendered  them  almost 
impassable ;  and  much  apprehension  was  entertained  that  as  the 
wind  was  north-east,  and  the  Biachuelo  high,  up  to  its  banks,  a 
flood  would  ensue;  but  up  to  7  o'clock  on  Sunday  night  no 
damage  of  any  kind  had  occurred.  At  8  o'clock,  however,  the 
alarming  news  spread  through  the  dense  population  of  the  Boca 
that  the  river  was  rising,  and  immense  efforts  were  made  at  once 
to  leave ;  but  although  it  was  possible  to  wade  through  the  sur* 
rounding  ''  potreros,"  it  was  such  an  unpleasant  affair,  that,  with 
the  exception  of  a  few  migratory  Italians,  people  remained  in  their 
houses.  The  river  kept  rapidly  rising,  and  at  midnight  the  waves 
of  the  Eiver  Plate  made  a  clean  breach  over  the  mole  and  inun- 
dated the  town.  As  most  of  the  houses  in  the  Boca  are  built  on 
stakes,  and  with  an  upper  story,  although  in  the  streets  there  was 
at  least  10  feet  of  water,  the  families  were  secure  aloft,  and  the 
whole  population  remained  on  guard  during  the  night,  not  a  soul 
having  the  courage  to  go  to  bed.  Shortly  before  6  o'clock  the 
waters  began  to  subside  somewhat,  owing  to  the  wind  having 
calmed  down  a  little. 

All  the  fields  or  '  potreros '  extending  firom  the  Boca  to  Barracas 
were  covered,  and  the  mad  waves,  as  they  dashed  through  the 
Miguens  quintas,  tossed  the  spray  high  over  the  cypress-  and 
paradise-trees  into  the  Calle  Larga.  On  Monday  morning  the 
scene  of  watery  desolation  that  met  the  eye  baffles  all  description. 
During  the  night  it  was  rumoured  that  several  poor  families  living 
in  mud  ranches  in  the  potreros  had  perished ;  and  as  the  waters 
were  now  so  high  that  even  the  tallest  horse  could  not  find  foot- 
ing along  the  road,  universal  efforts  were  made  to  get  together 
launches,  canoes,  boats,  &c.  Immense  floats  were  kept  plying  all 
day  yesterday  from  the  Yellow  House  to  the  Boca,  taking  off  the 
affrighted  women  and  children. 
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CXLIV.  On  Temperaiure  at  different  Heights. 
By  John  Bloxam,  Esq.,  F.M.S. 

Is  the  last  Number  of  the  '  Proceedings '  there  are  Bome  papers 
referring  to  the  yariations  of  temperature  observed  in  different 
strata  of  the  atmosphere.  Believing  this  to  be  an  interesting 
subject  and  one  not  as  yet  well  understood,  I  will  communicate  to 
you  a  few  &ct8  that  hare  come  under  my  own  observation, 
though  I  am  not  sure  that  they  are  enough  to  the  point  to  be 
worth  your  notice.  I  have  two  sets  of  observations — one  giving 
relative  values  for  two  stations,  viz. : — Newport,  placed  in  a  valley 
only  20  feet  above  the  sea ;  and  a  spot  leas  than  a  mile  distant 
from  Newport,  nearly  on  the  summit  of  the  hill,  and  elevated 
180  feet  above  the  Newport  station.  In  the  following  Table  I 
give  a  comparative  view  of  the  monthly  means  for  the  minimum, 
the  maximum,  the  8^  A.M.,  and  the  9  jlh.  temperatures,  as  ob- 
served simultaneously  at  these  two  stations.  The  Table  indicates 
the  excesses  and  defects  at  the  upper  station  as  compared  with 
the  lower,  under  the  heads  specified.  The  observations  were 
made  daily  throughout  the  year  1856.  The  thermometer-stands 
were  made  alike,'  and  the  readings  of  the  thermometers  were 
reduced  to  one  standard. 


Min. 

Max. 

8^  A.M. 

9  a.m. 

January 

February    ... 

o 
-0-7 
— o*a 

O'O 

+  ro 
— o*t 
+07 
+0-6 
-fo-8 
•fai 
+0-9 
+  11 

—  Q'l 

-o'6 
00 

—  0-2 

~o-3 

—  21 

-0-7 
-07 

—  I'l 
+01 
-0-6 
-0-5 

0 
-0-5 
-o'5 

-'•5 
-a'o 

-3.9 
-2-9 

—  2'6 

—  2*2 

-0-3 

—  0-2 
-04 

-U 
-07 

-r6 
-3-6 

-27 
— 2'0 

-2-6 
-0-8 

-0-5 
-03 

Aoril  

wSy  ::..:..:: 

June   

July    

August   

September  ... 

October 

NoTomber  ... 
December  ... 

Means 

+  0-50 

—  o-6i 

-1-59 

-1-57 

I  separate  the  twelve  months  into  two  categories  (viz.  one  of 
winter  months,  and  one  of  summer  months — the  former  including 
October  to  March,  the  latter  April  to  September),  and  obtain  the 
following  results : — 
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Min. 

DiflP. 

8iA.M. 

Diff. 

9  a.m. 

Diff. 

Max. 

Wmfcer ... 
Smnmer. . 

+S-I7 
+0-83 

074 
3-44 

-S-57 
-a-6i 

0'2X 

0*26  Bev. 

—078 
-»*3S 

0*41  Bey. 
I  50  Bey. 

0 
-0-37 

-0-85 

In  the  winter,  the  diurnal  temperature  does  not  fell  to  quite  so 
low  a  point  afc  the  upper  station  as  it  does  at  the  lower  station, 
taking  the  ayerage  of  the  six  months ;  but  December,  January,  and 
Pebruary  give  a  lower  minimum  to  the  upper  station.     The  tem- 
perature rises  more  slowly  in  the  early  part  of  the  day  at  the 
upper  station ;  or,  at  any  rate,  the  increment  is  not  so  great  be- 
tween minimum  and  8|  A..M.  at  the  upper  station,  the  difference 
in  this  respect  being  0°-74 ;  and  then  again  between  8^  a.m.  and 
9  A.M.  the  difference  in  increment  is  0^'21 ;  so  that  here  there  is 
clearly  a  less  rapid  rise.     The  temperature  does  not  rise  so  high 
at  the  upper  station  as  at  the  lower ;  but  it  makes  a  greater  rise, 
if  not  a  more  rapid  one,  between  9  a.m.  and  the  hour  of  maximum. 
In  summer,  the  minimum  temperature  is  considerably  higher 
at  the  upper  station,  and  the  rise  between  minimum  and  8,J  a.m. 
is  very  small  at  the  upper  station,  compared  with  what  it  ia  at  the 
lower.     But  between  8i  a.m.  and  9  a.m.  the  temperature  rises 
Bomewhat  more  quickly  at  the  upper  station.    The  maximum 
temperature  is  nearly  a  degree  lower  at  the  upper  station ;  but 
the  increment  is  much  greater  between  9  a.m.  and  the  maximum  at 
the  upper  than  at  the  lower  station.     The  more  rapid  increment 
of  temperature  in  the  valley  at  about  8  or  9  o'clock  in  the  morning, 
though  it  is  less  rapid  at  a  later  hour,  is  the  most  prominent  fact. 
This  inequality  is  much  greater  in  the  summer  than  in  the  winter ; 
and  in  the  summer  this  unequal  movement  ceases  before  9  o'clock. 
The  explanation  is,  perhaps : — When  the  sun's  rays  first  reach  the 
valley  the  additional  heat  is  there  retained  and  is  soon  manifested 
at  4  feet  above  the  ground,  though  on  the  hill-top  it  is  lost  in  the 
aurrounding  atmosphere.     Later  in  the  day  the  warm  air  of  the 
valley  probably  ascends  the  hill,  though  this  movement  is  not 
sufficient,  generally,  to  raise  the  heat  on  the  hill  to  the  valley- 
temperature. 

In  October  so  many  as  eighteen  days  gave  the  higher  maximum 
to  the  upper  station,  and  in  March  sixteen  did  so.  December 
gave  only  two  days  of  such  excess,  and  June  four.  This  is  per- 
haps accounted  for  in  the  spring  by  the  atmosphere  warming  more 
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quickly  than  the  earth* ;  i.  0.  the  whole  body  of  the  atmoBphere. 
In  the  autumn,  when  the  earth  retains  its  heat  more  than  the 
atmosphere  does,  the  excess  may  possibly  have  been  caused  by  the 
greater  evaporation  in  the  valley :  the  hill  has,  in  fiust,  a  diy  snr- 
&ce,  the  soil  having  a  large  proportion  of  gravel  in  it ;  the  excess 
was  greater  in  a  breeze  than  with  a  calm  atmosphere,  in  the  pro- 
portion of  l°-8  to  0^6;  the  wind,  too,  was  N.E.  or  S.R  on  four- 
teen days  out  of  the  eighteen.  The  N.E.  wind  gave  on  the  aver- 
age an  excess  of  1^*2,  whilst  the  S.W.  gave  0°'8.  As  regards 
minimum  temperature,  the  cooling  of  the  earth  by  radiation,  and, 
consequently,  of  the  atmosphere  4  feet  from  the  ground,  is  great 
in  the  valley ;  but  on  the  hill  the  thermometer  is  more  under  the 
control  of  the  mass  of  atmosphere,  and  is  but  little  affected  by  the 
temperature  of  the  earth.  In  short,  the  atmosphere  takes  heat 
from  the  earth  in  the  valley  much  more  than  it  does  on  the  hilJ. 
The  higher  minimum  that  some  of  the  winter  months  give  at  the 
lower  station  may  be  attributable  to  the  smoky  and  foggy  state  of 
the  air  in  the  town.  In  all  the  months  there  are  a  considerable 
number  of  days  that  give  the  higher  minimum  to  the  lower  sta- 
tion ;  and  the  seven  months,  in  the  Table,  that  give  the  higher 
minimum  to  the  upper  station  have  nearly  as  many  —  marks  as 
-f-  marks.  There  were  only  two  days  in  the  six  summer  months 
that  gave  the  higher  temperature  to  the  upper  station  at  8|  a.h., 
and  there  were  only  three  that  did  so  at  9  a.v.  ;  and  there  was  a 
cloudy  sky  at  the  time  of  each  of  these  occurrences.  In  the 
winter  months,  excess  at  the  upper  station  at  these  two  hours  was 
more  frequent ;  and  this  occurred  both  with  cloud  and  with  sun- 
shine, but  twice  and  thrice  as  often  with  cloud  or  fog  as  with  sun. 
These  two  stations  being  on  the  ground,  the  observed  tempera- 
tures may  in  each  case  have  been  in  a  great  measure  the  result  of 
local  conditions,  and  the  differences  may  not,  altogeth^,  have 
been  dependent  upon  inequality  of  height. 

The  other  set  of  observations  are  supposed  to  be  independent 
of  local  peculiarities ;  but  the  results,  still,  do  not  afford  dear  evi- 
dence of  the  effects  of  simple  elevation.  The  observations  were 
made  on  the  relative  temperature  of  the  atmosphere  4  feet  from 
the  ground  at  a  low  level,  and  of  that  of  the  rain  as  it  felL  The 
arrangements  made  were  not  very  satisfactory  as  a  means  for  de- 
termining the  difference  between  the  atmospheric  and  the  pluvial 

«  The  temperature  at  the  bottom  of  a  deep  well  Id  Newport  was  found  to  be 
at  ite  minimum  in  March  and  April,  the  maximum  having  occurred  in  Decem- 
bers—the whole  range  for  the  year  not  being  more  than  0^'3. 
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temperatures ;  but  thej  were  sufficient,  perhaps,  for  showing  the 
contrast  between  the  season  of  increasing  temperature  and  the 
season  of  decreasing  temperature.  During  the  period  April  3  to 
July  7  the  rain  showed  the  higher  temperature  by  0°*78;  and 
during  the  period  September  28  to  December  12  the  rain  had  the 
lower  temperature  by  0°-61,  taking  the  mean  result  for  each 
period.  During  the  other  portions  of  the  year  the  results  were 
less  distinct. 


CXLV.  On  a  Hailstorm  at  Leamington  upon  Sunday,  April  14^A, 
1867.    By  S.  Ubwick  Jones,  F.M.S. 

At  9  A.M.,  the  usual  time  of  observing,  the  reading  of  the  baro- 
meter, reduced  to  32°  and  sea-level,  was  29*465  in.,  the  dry-bulb 
thermometer  showed  the  temperature  to  be  51°,  the  wet-bulb 
reading  48°'2,  wind  blowing  a  gale  from  the  south-west,  the  sky 
overcast,  accompanied  by  rain,  which  continued  to  fall  almost 
without  intermission  until  2  p.m.  ;  the  wind  had  then  veered  to  the 
west  and  was  less  violent,  the  rain  fsilling  only  at  intervals ;  this 
continued  until  about  7  p.m.,  when  the  wind  had  gone  to  the 
north-west;  the  sky  was  then  covered  by  dark  leaden-looking 
clouds,  giving  evident  warning  of  an  approaching  storm.  At  7*"  5" 
distant  rumbUng  thunder  was  heard ;  this  was  speedQy  followed 
by  a  brilliant  flash  of  lightning  from  the  north-west  and  a  heavy 
peal  of  thunder,  and  at  7^  10™  large  hailstones  began  to  fall 
thickly,  accompanied  by  heavy  gusts  of  wind ;  in  a  few  minutes  the 
ground  was  white  with  hail,  the  rattling  noise  of  which,  and  the 
appearance  of  the  atmosphere,  conveyed  to  the  mind  a  sensation 
of  anxiety  and  alarm :  the  reading  of  the  barometer  at  82°  and  sea 
level  was  29*229  in. ;  the  temperature  had  fjallen  to  40°  (the  maxi- 
mum of  the  day  having  been  56°*3),  the  wet-bulb  reading  39°. 
Upon  examination  of  the  hail,  I  found  it  to  be  an  inch  and  a  half 
deep  ;  the  pieces  were  opake  and  measured  three-eighths  of  an  inch 
in  diameter,  four  of  them  weighing  30  grains ;  in  some  situations, 
where  the  hail  had  drifted  by  the  force  of  the  wind,  it  was  10  and 
12  inches  in  depth.  The  damage  to  conservatories  and  fruit-trees 
has  been  very  great,  the  blossoms  of  the  currant-  and  gooseberry- 
trees  being  cut  off  as  though  stripped  by  the  fingers ;  and  in  some 
of  the  places  of  worship  it  was  found  necessary  to  suspend  the 
service  until  the  storm  had  ceased.  No  one  here  remembers  a 
hailstorm  of  such  extreme  violence. 

VOL.  m.  2  I 
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CXLYL  The  Artranomer  Bayal  on  the  J>etefr» 

Corresponding  Numbers  of  Elevation  in  English  Feet,  and  of 

Inches  (the  Mean  of  Atmospheric 


Height 

Aneroid 
or 

Height 

Aneroid 
or 

Height 

Aneroid 
or 

in 
Feet. 

Corrected 
Barometer. 

in 
Feet 

Corrected 
Barometer. 

in 
Feet 

Corrected 
Barometer. 

ft. 

in. 

ft. 

in. 

ft. 

in. 

o 

31*000 

2000 

28-807 

4000 

26-769 

50 

30943 

2050 

28754 

4050 

26-720 

100 

30886 

2100 

28-701 

4100 

26-671 

150 

30830 

2150 

28-649 

4150 

26-622 

200 

3077J 

2200 

28-596 

4200 

26-573 

250 

30717 

2250 

»fS44 

4250 

26-524 

300 

30*661 

2300 

28-491 

4300 

26-476 

350 

30*^04 

2350 

28-439 

4350 

26-427 

400 

30-548 

2400 

28387 

4400 

26-379 

.    4SO 

30492 

,  1450 

28-335 

4450 

26330 

500 

30436 

2500 

28-283 

4500 

26*282 

550 

30*381 

2550 

28231 

4550 

26*234 
26186 

600 

30*325 

2600 

28-180 

4600 

650 

30*269 

2650 

28128 

4650 

26*138 

700 

30-214 

2700 

28076 

4700 

26*090 

750 

30-159 

2750 

28*025 

47SO 

26*042 

800 

30*103 

2800 

»7-973 

4800 

aS-994 

850 

30*048 

2850 

27*922 

4850 

a5*947 

900 

29993 

2900 

27-871 

4900 

25899 

950 

29-938 

2950 

27-820 

4950 

*  *5-8S* 

1000 

29883 

3000 

27-769 

5000 

25*804 

1050 

29*828 

3050 

27*718 

5050 

»5757 

1100 

29-774 

3100 

27*667 

5100 

25-710 

1 150 

29-719 

3150 

27616 

5150 

25-663 

1200 

29-665 

3200 

27566 

5100 

25-616 

1250 

29*610 

3250 

27*515 

5250 

25569 

1300 

29-556 

3300 

27*465 

5300 

25522 

'35° 

29*502 

3350 

27-415 

5350 

*5'475 

1400 

29-448 

3400 

27-364 

5400 

25*4»8 

1450 

*9"394 

3450 

27-314 

5450 

25-382 

1500 

29*340 

3500 

27-204 

5500 

»5'335 

1550 

29286 

3550 

27-214 

5550 

25289 

1600 

29-233 

3600 

27-164 

5600 

25242 

1650 

29*179 

3650 

l7'II5 

5650 

25*196 

1700 

29*126 

3700 

27-065 

5700 

25-150 

1750 

29-072 

3750 

27-015 

5750 

25-104 

1800 

29*019 

3800 

26-966 

5800 

25-058 

1850 

28*966 

3850 

26*916 

5850 

25012 

1 900 

*o*?13 

3900 

26-867 

5900 

24-966 

1950 

28*860 

3950 

26*818 

5950 

24-920 

2000 

28-807 

4000 

26-769 

6000 

24875 
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ftUnatian  qf  Heights  from  Barometer  Beadinga. 

Beadings  of  Aneroid  or  Corrected  Barometer  in  English 
Temperatures  being  60°  Fahrenheit). 


Height 

Aneroid 
or 
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or 
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or 

in 
Feet 
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in 
Feet 
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Feet 
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Barometer. 

ft. 
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ft. 

in. 

ft. 

in. 

6000 

24875 

8000 

23-X15 

xoooo 

21-479 

6050 

24829 

8050 

23-072 

X0050 

21-440 

6100 

24784 

8100 

23-030 

lOlOO 

21-401 

6150 

24738 

8x50 

22988 

10150 

21-361 

6aoo 

24-693 

8200 

22-946 

10200 

21*322 

6250 

24-648 

8250 

22-904 

10250 

21-283 

6300 

24*602 

8300 

22-862 

10300 

21-244 

6350 

a4*557 

8350 

22-820 

10350 

21-205 

,6400 

24512 

8400 

22778 

10400 

2i-i66 

6450 

24467 

8450 

22-736 

10450 ' 

21128 

6500 

a4-4*3 

8500 

22-695 

10500 

21-089 

6550 

24-378 

8550 

22-653 

10550 

21-050 

6600 

*4*333 

8600 

22-6 1 1 

10600 

21-012 

6650 

24*288 

8650 

22-570 

10650 

20-973 

6700 

24244 

8700 

22-529 

10700 

20-935 

6750 

24-200 

8750 

22-487 

10750 

20-896 

6800 

a4'>55 

8800 

22446 

10800 

20-858 

6850 

24-111 

8850 

22-405 

10850 

20*820 

6900 

24-067 

8900 

22364 

10900 

20-782 

6950 

24023 

8950 

22323 

10950 

20-744' 

7000 

23979 

9000 

22-282 

1 1000 

20-706 

7050 

»3'935 

9050 

22-241 

11050 

20*668 

7100 

23-891 

9100 

22-200 

11100 

20-630 

7150 

23-847 

9150 

22-160 

XI150 

20592 

7200 

23-803 

9200 

22*119 

11200 

20-554 

7250 

23760 

9250 

22079 

II 250 

20-517 

7300 

23716 

9300 

22-038 

11300 

20-479 

7350 

23-673 

9350 

21-998 

11350 

20-441 

7400 

23-629 

9400 

21*957 

11400 

20-404 

7450 

23-586 

9450 

21-917 

1x450 

20-367 

7500 

»3-543 

9500 

21-877 

II500 

20-329 

7550 

23-500 

9550 

21-837 

11550 

20-292 

7600 

23*457 

9600 

21-797 

11600 

20-255 

7650 

23-414 

9650 

21-757 

11650 

20*218 

7700 

23-371 

9700 

21717 

11700 

20*181 

7750 

23-328 

9750 

21-677 

11750 

20-144 

7800 

23-285 

9800 

21-638 

11800 

20-107 

7850 

23242 

9850 

21*598 

II850 

20*070 

7900 

23  200 

9900 

21-558 

11900 

20-033 

7950 

23-J57 

9950 

21-519 

11950 

19-996 

8000 

23-115 

1 0000 

21-479 

12000 

19*959 

_ 

1 

.. 

_    _.  _ 



_ 
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This  Table  is  iotended  more  particularly  for  the  graduation  of 
Aneroids  with  a  circle  of  measures  in  feet  concentric  with  the 
ordinary  circle  of  barometric  height  measured  in  inches.  The 
circle  of  feet  is  to  be  read  off,  at  the  upper  and  lower  stations,  by 
the  index ;  and  the  rule  for  measuring  the  height  will  be : — Sub- 
tract the  reading  at  the  lower  station  from  the  reading  at  the 
upper  station ;  the  difference  is  the  height  in  feet. 

The  Table  supposes  the  mean  temperature  of  the  atmosphere  to 
be  60°  Fahrenheit  or  10°  Centigrade.  For  other  temperatures 
the  following  correction  must  be  applied  :  Add  together  the  tem- 
peratures at  the  upper  and  lower  station.     If  this  sum,  in  degrees 

of  Fahrenheit,  is  greater  than  100°,  increase  the  height  by  t^^  part 
for  every  degree  of  the  excess  above  100° ;  if  the  sum  is  less  than 
100°,  diminish  the  height  by  :rj^  part  for  every  degree  of  the  de- 
fect from  100°.  Or,  if  the  sum  in  Centigrade  degrees  is  greater, 
than  20°,  increase  the  height  by  rrr:  part  for  every  degree  of  the 
excess  above  20°  ;  if  the  sum  is  less  than  20°,  diminish  the  height 
by  gg^  part  for  every  degree  of  the  defect  froni  20^. 


TO  THE  EDITOR 

JSvaporationJrom  Bain-Oaiiges, 

P^^ — ^As  the  early  history  of  investigations  is  sometimes  of  more 
importance  than  is  at  the  time  supposed,  and  as  it  is  not  infre- 
quent for  persons  i)o  be  credited  with  opinions  they  never  enter- 
tained, I  think  it  always  desirable  that  the  facts  should  be  clearly 
stated  in  publications  which  are  likely  to  be  of  permanent  refer- 
ence. I  therefore  ask  permission  to  transfer  to  your  pages  the 
following  letters  which  appeared  in  the  *  Times '  in  the  spring  of 
1866,  and  subsequently  to  offer  a  few  words  of  comment. 

I  am,  &e., 

Or.  J.  Stmoks. 

Letteb  I.  Eainfall. 
To  the  Editor  of  The  Times: 
Sib,— A  great  number  of  gentlemen  in  all  parts  of  the  United 
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Kingdom  are  engaged  in  registering  the  amount  of  the  annual 
rainfall,  to  whom  the  information  contained  in  this  communication 
would  be  interesting.  It  has  been  noticed  that  the  rainfall  as 
measured  bj  the  gauge  used  at  the  Ordnance  Survey-Office, 
Southampton,  since  1854,  is  greater  than  it  is  found  to  be  by  ob- 
serrers  in  the  immediate  neighbourhood.  For  instance,  the  aver- 
age rainfall,  as  given  by  Mr.  Symons,  for  1865,  at  the  following 
five  stations,  Cadland,  Eareham,  Eling,  Shirley,  and  Leigh  Park, 
was  86*794  in. ;  but  at  Southampton  it  was  observed  to  be 
42*709  in.  The  construction  of  the  gauges  used  at  the  above- 
named  places  is  not  known ;  but  if  they  are  of  the  ordinary  cubi- 
cal form,  with  a  moveable  funnel-shaped  partition,  allowing  the 
entire  inside  of  the  vessel  to  be  wetted  by  the  rain,  the  experi- 
ments lately  made,  and  which  are  still  being  carried  on  at  the 
Ordnance  Survey  Office,  show  that  a  large  proportion  of  the  rain- 
fScdl  is  evaporated  in  gauges  of  that  construction  from  the  large 
internal  area  of  the  vessel ;  and  this,  of  course,  escapes  measure- 
ment. A  gauge  of  this  class,  for  instance,  placed  beside  the 
standard  gauge  gave  for  1865,  83-461  in.,  whereas  the  standard 
gave  42*709  in.  The  difference  of  9*248  in.,  or  about  24  per  cent, 
of  the  whole,  escaped  measurement  in  consequence  of  the  evapora- 
tion. This  has  been  satisfactorily  proved  by  soldering  the  funnel- 
shaped  partition  to  the  inside  of  the  gauge,  and  thus  causing  all 
the  rainfall  to  converge  to  the  centre,  below  which  it  is  caught  in 
a  small  glass  vessel.  The  common  gauge  thus  fitted  is  found  to 
give  as  near  as  possible  the  same  quantity  as  the  Ordnance 
standard. 

The  standard  gauge  is  a  circular  funnel-shaped  one  of  5^  in.  in 
diameter,  from  which  the  water  is  received  into  a  bottle,  and  the 
amount  ascertained  by  weighing ;  while  the  cubical  gauge  is  10 
inches  square. 

(Signed)        Henbt  James, 

Cohnely  Boyal  Engineers. 
Ordnance  Survey  Office,  Southampton, 
March  15th. 

Letter  II.  Eain-gattges. 
To  the  Editor  of  The  Times: 

Sib, — The  letter  of  Colonel  Sir  Henry  James,  in  your  impres- 
sion of  Monday,  has  directed  attention  to  the  defective  construc- 
tion of  gauges  at  present  in  use.     A  very  simple  contrivance 
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would  obyiate  aa  important  evil — ^namely,  the  loss  by  eTaporation, 
of  which  your  correspondent  complains.  The  gauge  which  I 
employ  (a  5-inch  diameter)  has  a  slender  tube  9  inches  long,  the 
bore  of  which  is  one-fourth  of  an  inch  diameter,  and  it  dips  to 
within  half  an  inch  of  the  bottom  of  a  glass  receiver.  Now, 
instead  of  the  open  necks  of  these  receptacles,  which  can  nerer  be 
hermetically  closed  by  the  bevelled  shoulders  and  caps  of  the 
funnels,  if  the  neck  of  the  bottle  itself  were  carefully  made 
with  a  moveable  ground-glass  stopper  containing  an  aperture  of 
about  f  of  an  inch  diameter  for  the  reception  of  the  rod  of  the 
funnel,  evaporation  to  any  extent  would  be  rendered  almost  im- 
possible. Even  a  well-adjusted  piece  of  cork  or  gutta-percha 
would  answer  the  purpose,  and  might  be  adapted  to  the  existing 
fiinnels ;  it  should  be  fitted  to  pass  over  the  neck  of  the  receiver, 
which  would  enable  it  to  be  removed  without  difficulty  from  the 
funnel.  In  summer,  if  the  measure  be  not  taken  daily,  the  loss 
by  evaporation  from  the  common  receivers  is  very  considerable. 
I  am,  Sir,  your  obedient  Servant, 

(Signed)        E.  H.  Allnatt. 
Fnnt,  Maroh  21. 


LSTTEB  III.   EaIK-GAUGES. 

2h  the  Editor  of '  The  Times: 

Sib, — My  name  having  been  quoted  by  Colonel  Sir  Henry  James 
in  his  recent  letter  to  you,  the  observers  concerned  not  having 
yet  replied  to  it,  and  the  Ordnance  Office  results  being,  so  &r  as 
I  am  aware,  unparalleled,  I  trust  you  will  allow  me  a  few  words  on 
the  subject,  the  importance  of  which  I  fully  recognize  and  have 
had  constantly  before  me  for  some  years.  It  is  rather  a  singular 
coincidence,  that  during  the  last  month  I  have  been  preparing 
some  gauges  to  test  this  very  question  of  evaporation.  Most  of 
these  gauges  were  exhibited  at  the  Meeting  of  the  Meteorological 
Society  last  night,  and  are  now  placed  in  my  garden.  I  may  be 
allowed  to  add  that  I  shall  be  happy  to  show  them  to  any  ob- 
server, and  to  accept  suggestions  for  further  experiments.  I  turn 
now  to  Colonel  James's  letter  stating  that  a  10-inch  square  gauge 
lost  24  per  cent,  by  evaporation  as  compared  with  aSJ-inch  bottle 
gauge.  In  1863,  Colonel  Ward,  of  Calne,  commenced  a  series  of 
experiments  on  rain-gauges  of  different  sizes  and  forms  (he  has 
more  than  twenty),  among  others,  a  10-inch  square,  and  bottle 
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gauges  of  yarious  diameters.   The  following  are  tlie  results  of  two 

years'  daily  observations : — 

O&lne.  Southampton. 

Size  of  gauge.                    Total  two  years.            Total  one  jear. 
1-inch  diameter  46'49     — 

2    „  „        47-96     — 

4    „  „        49-72     - 

6    ,.  „        49-72     — 

H  n  >, —  42-71 

6    „  „        60-81  — 

8     „  „        61-17  - 

12     „  „        49-81  - 

24     „  , 49-68  — 

10-inch  square  49*61  83-46 

Hence  it  will  be  seen  that  the  deficiency  at  Galne  is  only  three- 
quarters  of  an  inch,  and  at  Southampton  more  than  9  inches—say, 
12  times  as  great. 

Possibly  the  explanation  is  in  the  Southampton  gauge  not  being 
regularly  emptied.  Colonel  James  did  not  say  how  often  that  was 
done. 

The  10-inch  gauge  of  the  old  Eoyal-Engineer  pattern  can,  I  think, 
hardly  be  called  an  ordinary  one,  seeing  that,  so  far  as  I  am  aware, 
not  one  gauge  in  fifty  is  made  of  that  pattern,  which  I  agree  with 
Colonel  James  was  bad,  but  I  cannot  think  so  bad  as  to  lose  a 
quarter  of  all  the  rain  it  caught.  As  to  the  evaporation  from 
Mr.  Allnatt's  gauge  being  of  any  serious  moment,  1  wait  for  its 
amount  with  interest,  knowing  that  a  similar  one  here,  emptied 
only  once  a  month,  did  not  lose  O'lO  in  any  month  last  year  as 
checked  against  another  gauge  close  beside  it,  and  which  was 
emptied  twice  daily. 

I  hope  that  the  matter  (which  is  very  simple)  will  be  fully 
tested  by  several  parties,  each  of  whom  must  carefully  test  their 
instruments  before  commencing.  For  my  own  part  I  had  begun 
mine :  any  reasonable  additional  suggestion  shall  be  tried  and  the 
result  communicated  to  you. 

I  am.  Sir,  your  obedient  Servant, 

(Signed)         G.  J.  Symons. 
136  Camden  Boad,  March  22. 
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LeTTEB  IV.  BADT-ajLUOES. 

To  the  Editor  of  The  Times: 

Sir, — Evaporation  from  my  gauge  is  almost  nil ;  but,  I  tbink, 
without  due  precautions,  that  it  might  amount  to  something  con- 
siderable. I  am  glad  to  find,  however,  that  according  to  the 
testimony  of  so  experienced  and  indefatigable  an  observer  as  Mr. 
Symons,  instruments  of  the  construction  I  described  are  generally 
efficient.  Nevertheless,  to  make  assurance  doubly  sure,  I  would 
have  them  at  all  points  as  air-tight  as  possible. 

The  funnel  with  the  rounded  shoulder  might  be  made  to  rest  in 
a  grooved  socket,  or,  better  still,  to  screw  into  the  neck  of  the 
receiver.  Evaporation  from  that  point  would  thus  be  effectually 
cut  off. 

I  am.  Sir,  your  obedient  Servant, 

(Signed)        E.  H.  Allitatt. 
Frant,  March  26. 

Commenting  on  these  in  the  order  of  their  publication,  I  would 
submit  the  following  remarks : — 

Letter  L — The  returns  for  the  five  stations  quoted  by  Sir 
Henry  James  for  1865,  seem  to  suggest  that  the  solution  of  his 
difficulty  lay,  not  in  quantity  lost  from  the  10-inch  gauge,  but  in 
undue  quantity  collected  by  his  5i-inch  one  in  the  year  1865  and 
in  previous  years.     The  following  are  the  details  : — 

Mean  of  five  stations  1865=36*794 

5 J-inch  gauge  at  Ordnance  Office 1865 =42-709 

Excess  5-915  inches. 

Mean  of  five  stations  1866=36-924 

5i-inch  gauge  at  Ordnance  Office 1866=38*036 

Excess   1-112  inch. 

Thus  w-e  see  that  the  excess  of  the  5i-inch  gauge,  which  was  the 
main  basis  for  condemning  the  10-inch  gauge,  almost  vanishea 
(decreases  81  per  cent.)  in  1866.  I  sincerely  hope  Colonel  James 
will  communicate  to  your  readers  the  results  of  subsequent  ex- 
perience,  and  speciaUy  whether  the  explanation  suggested  above  is 
or  is  not  correct. 

Letters  IL  and  JF.— These  aim  at  an  arrangement  which,  if 
attamed,  would  be  fatal  to  trustworthy  observations.  If  the 
gauge  18  air-tight,  or  even  if  the  only  egress  for  air  is  the  tube, 


Apr.]  STMOHfr-^l^iLPOBATIOir  VBOM  BAIir-eATTOSS.  413 

tbe  water  will  not  enter  the  reoeiver,  but  remain  outside  in  the 
funnel. 

Lastlj,  I  would  ask  permission  to  offer  a  few  comments  on 
Mr.  G-.  Haryej  Simmonds's  article  in  *  Proceedings,'  yoL  iii.  p.  326 
etseq.  In  the  first  place  it  may  be  weU  to  remember  that  though 
the  experiments  therein  described  were  made  with  a  Q-laisher 
gauge,  two  of  the  conditions  calculated  to  prevent  eyaporation  were 
intentionally  reyersed.  (1)  "  The  gauge  was  freely  exposed  to  the 
sunshine ;"  therefore  it  was  not,  as  is  intended  (and  as  is  usuaUy 
the  practice  of  obseryers),  sxink  in  the  ground  to  the  depth  of  6  or 
8  inches.  (2)  '^  Proper  precautions  were  taken  to  keep  the  small 
pipe  at  the  bottom  of  the  funnel  dear,  so  that  there  should 
always  be  a  free  communication  between  the  air  inside  and  out- 
side of  the  gauge."  The  special  object  of  this  small  pipe  was 
thus  reyersed. 

Without  presuming  to  assign  the  relatiye  or  total  effect  due  to 
each  or  both  of  these  causes,  there  can  be  no  doubt  that  each 
contributes  to  increase  the  loss  giyen  in  Mr.  Simmonds's  Table,  a 
Table  which  contributes  materially  to  our  scanty  real  knowledge  of 
the  subject,  and  which  bears  internal  eyidence  of  great  accuracy  of 
obseryation.  Thus,  the  diameters  of  the  can  and  glass  being  respec- 
tiyely  475  inches  and  210  inches,  their  areas  would  be  17-7  inches 
and  3'5  inches ;  say,  as  5  to  1,  which  closely  approaches  the  relation 
subsisting  between  the  loss  frx)m  the  two  yessels — a  loss  which  ob- 
viously depends  simply  on  the  rate  of  evaporation  from  a  water-sur- 
face the  ingress  and  egress  of  air  to  and  from  which  is  limited.  The 
Table  shows  that  this  loss  (even  under  the  conditions  above  referred 
to)  did  not  exceed  88  grains  per  superficial  inch  per  month — ^that  is 
to  say,  a  layer  about  one-third  of  an  inch  in  depth — or  about  one- 
twelfth  of  the  loss  which  would  have  occurred  had  the  funnel  been 
entirely  absent  and  the  water  fully  exposed.  I  hope,  however,  no 
one  will  consider  that  such  a  loss  as  this  occurs  in  general  prac- 
tice. I  have  taken  as  a  test  specimen  the  results  obtained  at 
Q-reenwich  Observatory,  where,  since  March  1861,  two  similar 
gauges  have  been  kept  side  by  side,  one  being  read  daily,  the  other 
monthly ;  and  find  the  result  of  five  years'  observations  to  be : — ' 
mean  from  daily  observations  24*354  in.,  and  from  monthly  ob- 
servations 24'366  in. ;  that  is  to  say,  they  are  sensibly  idenldcal. 

Tours  very  truly, 

136  Camden  Eoad.  ^'  J-  SyMOJ^S. 

P.S.  I  see  Mr.  Simmonds  thinks  the  sentence  on  p.  224,  vol.  iii. 
VOL.  m.  2  k 
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^^oosely  worded;"  and  bo  it  is;  but  as  a  cursory  notice  of 
Letter  1.  few  persons  would,  I  am  inclined  to  think,  improye  much 
upon  it  without  greater  prolixity :  it  could  not  very  well  give  de- 
tails not  mentioned  in  the  original. 
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CXLYII.  On  the  IHwmal  Variation  of  Terrestrial  Magnetism, 
By  JoHiT  BL0XA.M,  Esq.,  E.M.S. 

In  a  former  communication  some  evidence  was  tendered  in  sup- 
port of  the  proposition  that  the  annual  variations  in  the  magnetic 
force  are  caused  by  the  changes  that  occur  in  the  aqueous  element 

'  — that  is  to  say,  changes  from  and  to  the  solid,  fluid,  and  vaporous 
states.  I  propose  now  to  shdw  that  there  are  grounds  for  attri- 
buting the  diurnal  variations  to  the  same  influence ;  but,  in  this 
case,  evaporation  and  condensation  are  the  only  changes  that  have 
to  be  considered. 

The  authority  here  used  for  the  diurnal  variations  is  a  paper 

*  communicated  by  the  Astronomer  Eoyal  to  the  Boyal  Society  on 
April  8, 1863 :  see  the  columns  for  "  horizontal  force ' '  in  the  Tables 
on  pp.  310-312  of  the  Philosophical  Transactions,  1863. 

Great  force  has  a  connexion  with  extensive  land  regions  to- 
TOL.  ni.  2  L 
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wardfl  the  north  and  an  extensiye  sea-surface  in  more  sonthem 
latitudes.  This  makes  it 'appear  that  great  force  is  caused  bj 
great  condensation  northward  and  great  evaporation  southward. 
Land,  and  especially  mountainous  land,  must  be  characterized  bj 
condensation  and  deposition ;  and  the  sea  must  be  characterized 
by  evaporation.  Deposition  must  exceed  evaporation  in  land 
regions  in  high  latitudes,  and  evaporation  must  exceed  deposition 
in  sea  regions  in  low  latitudes.  Small  force  is,  on  the  contrary, 
connected  with  an  extensive  region  of  land  stretching  from  north 
to  south.  Small  force  therefore  appears  to  depend  upon  small 
southern  evaporation,  small  evaporation  southward  leading  to 
small  condensation  northward.  The  mean  force  is  connected 
either  with  a  continuous  line  of  sea  stretching  from  north  to  south, 
or  else  with  a  great  intermingling  of  land  and  sea  in  a  north  and 
south  line,  the  sea  being  of  moderate  extent.  Condensation  and 
evaporation  are  each,  in  a  great  measure,  dependent  on  the  other ; 
one  of  these  cannot  be  very  active  (active  and  prolonged)  whilst 
the  other  is  inactive.  The  amount  of  force  is  much  more  uniform, 
through  the  day,  when  the  sun  is  near  the  southern  tropic  than 
when  he  is  near  the  northern  tropic,  the  terrestrial  surface  being 
much  more  uniform  in  the  southern  hemisphere  than  it  is  in  the 
northern  hemisphere. 

The  lowest  of  the  low  values  for  horizontal  force  are  much  more 
in  defect  than  the  highest  of  the  high  are  in  excess.  Whilst  the 
minus  quantities  in  Table  I.  are  thirty-one  in  number,  the  plus 
quantities  are  fifty- three ;  and  in  Table  II.,  the  minus  quantities 
being  fifty-seven,  the  plus  quantities  are  eighty-five.  Conditions 
favourable  to  terrestrial  magnetism  are  therefore  the  rule,  and 
those  unfavourable  to  it  the  exception ;  that  is  to  say,  sea  in  the 
more  southern  latitudes  and  land  in  the  northern  latitudes  con- 
stitute the  prevailing  condition  of  the  surface  of  the  earth ;  and  if 
the  land  and  sea  were  not  thus  distributed,  we  should  lose  much 
of  the  moisture  we  now  have  the  benefit  of,  and  with  the  moisture 
we  should  lose  heat  also,  in  northern  latitudes.  If  land  had  been 
massed  in  equatorial  (torrid)  regions,  and  the  sea  in  polar  (frigid) 
regioDs,  the  world,  as  a  residence  for  organized  creatures,  would 
have  been  totally  different  from  what  it  actually  is.  The  land, 
under  such  circumstances,  would  not  receive  more  moisturo  from 
the  atmosphere  than  it  gave  to  the  atmosphere.  Vapour  yielded 
by  the  land  would  be  conveyed  to  the  sea  in  the  higher  and  colder 
latitudes,  and  the  land  would  thus  become  dry  desert. 
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Table  I. 


Hours    for  1 
GKottingen  / 

Long,  from  \ 
Q  r  oonwich  j 

1841   

184A  

1843  

i«44  

'845  

1846  

1347  

Means    

Bauge    


9l 


-123 

-102 

-  87 

-  9* 
-103 
-114 
-119 


-106 
36 


20i 


|W. 
5oi 


-53I4-10 
-23'  +  33 
-h  2  +42 
4-  61  +  53 

+  10+55 
-12+53 
-16' +41 


W. 

8oi 


—  12+41 
63,     45 


+  32 
+45 
+  53 
+80 
+62 

+83 

+67 


W. 

iioi 


+60 
5' 


+  52 
+58 
+52 
+78 
+61 
+72 
+73 


+64 
26 


W.    W. 

i4oi  170I 


+42 
+  36 
+  36 

+49 
+43 
+48 
+  52 


+44 
16 


+  39 

+  38 

+27 

+  31 
+29 

+  34 


+  32 
14 


14 


B. 
i59i 


16  !  18 


E.  ,  E. 
1294  99I 


+  33|+28,+43 
+  12;—  4|  +  io 

+  1 


694 


E. 

394 


Sums. 


-I 


-105 
-  92 
-110 


563 

455 
441 


3  +   ii-a9' 
-  3 -n -13,-511-108.  573 
+   ij-  3^+  i|--4o--ii8 
+  13I+  2,+  8-39-^33 

+  3  +  8'+  8  -24 


+  9'+  »|+  8 

36,     41      56 


-27- 
49 


-112 
41 


528 
606 
565 


533 
165 


175 
160 
163 
188 
180 
216 
193 


182 
56 


Tablj:  II. 


Hours 

0 

2 

4 

6 

8 

lO 

12 

H 

16 

18 

20 

22 

Sums. 

Range. 

January  ... 
February 

March 

April  

May    

June    

July    

August   ... 
September 
October  ... 
November 
December 

=2 

-134 
-130 
-146 

-141 
-141 

-  lao 

-  63 

-  43 

+  5 
+  7 

—  3 
-39 

—  9 

—  10 
— ao 

—  II 
-16 
-27 

-14 

—  10 

+  17 
+26 

+  56 

+  1! 
+66 

+  57 

+73 

+66 

+  39 
+  17 
+  11 
+  13 

+     8 
+  29 
+  47 
+  84 
+  113 
+  rt)i 
+  109 
+  89 
+  53 
+  37 
+  33 
+  21 

+     2 
+  29 
+  47 
+  77 
+  119 
+  110 
+  120 
+  99 
+  71 

+  26 
+  14 

—  2 

+  4 
+  30 
+  50 
+70 
+71 
+77 
+83 
+63 
+  53 
+  13 
+  9 

-17 
+  1 
+  30 
+44 
+4i 
+51 
+54 
+59 
+54 
+41 
+  10 

+  4 

—20 
-26 
—  I 

+30 

tit 
+14 
+  33 
+  37 
+21 
0 
-29 

-13 
-17 

-  II 
+  10 

-  6 
+  11 

-  3 
+  11 
+23 
+27 
+  1 
-14 

+35 

+  17 
+  7 
+21 

-23 

—  II 

—  II 

-14 
+20 
+26 
+  '9 
+  19 

+  43 
+  27 

-  4 

-106 

-  49 

til 

—  2 

—  30 

—  lOI 

-164 
-J67 
-173 
-170 
-190 
-170 

—  121 

=  ^6 

211 

446 

it 

228 

90 

183 

241 
174 

69 

Means 

Bange 

--107 
117 

—  12 

46 

+41 
62 

-h  60 
105 

+  64 
118 

+43 
85 

76 

+  8 
66 

+  2 
44 

M 

-  27 
149 

—  112 
188 

576 
676 

192 
215 

Nora. — ^The  values  -which  are  expressed  in  decimals  in  the  Tables  of  the 
Astronomer  Boyal  are  introduced  as  whole  numbers  in  the  above  Tables. 

The  Tables  I.  and  II.  show  that  the  hours  4  to  14  may  be 
regarded  as  hours  of  excessive  force,  and  the  hours  20  to  2  as 
hours  of  defective  force.  During  the  former  interval,  North 
America  and  North-eastern  Asia  constitute  the  condensing- 
grounds  for  the  vapour  yielded  by  the  Pacific.  The  meridians 
50®  26'  W.  and  159°  34'  E.  from  GFreenwich  correspond,  respec- 
tively, with  the  hours  4  and  14.  The  months  December,  January, 
and  February,  however,  are  marked  with  defective  force  at  14*" ; 
and  a  reason  may  be  found  for  such  exceptional  values.  In  De- 
cember, the  sun's  position  at  14^  is  on  the  east  side  of  Australasia 
and  in  the  midst  of  the  Polynesian  Islands,  and  the  land  on  his 

2l2 
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north  side  is  here  of  small  extent  compared  with  that  of  the  sea. 
The  conditions  are  much  the  same  in  January  and  February ;  but 
temperature  is  at  its  lowest  in  these  months,  in  the  northern 
hemisphere,  and  at  its  highest  in  the  southern  hemisphere ;  there 
may,  therefore,  be  somewhat  more  of  northern  condensation  of 
southern  vapour  in  these  months  than  in  December.  During  the 
other  period,  marked  by  defective  force,  viz.  20^  to  2*",  the  sun  passes 
from  69°  84'  E.  to  20°  26'  W.  from  Greenwich.  This  range  may 
be  said  to  include  Europe  and  Africa,  and  to  constitute,  at  the 
medium  line,  a  land  meridian  from  the  north  of  Europe  to 
Southern  Africa.  November,  December,  January,  and  February 
are  exceptional  months  in  this  category,  at  20^,  but  they  are  bo  in 
a  contrary  sense  to  that  specified  for  the  category  of  excess.  The 
explanation  is  similar;  the  conditions  are  reversed :  the  sea  surface 
under  the  sun's  (nearly)  vertical  rays  at  about  20^  increases  as 
the  sun  approximates  to  the  southern  tropic,  land  still  existing  on 
the  north  side  of  his  position ;  and  thus  the  conditions  become 
more  favourable  to  magnetic  action ;  a  similar  state  of  things  is 
observable  at  22^,  defect  almost  disappearing  in  December  and 
January  at  tliis  hour ;  and  this  is  what  the  correlative  positions  of 
the  sun  and  the  east  coast  of  Africa  might  lead  us  to  expeet. 
The  greatest  defect  at  20^  occurs  in  June ;  and  the  sun's  rays,  at 
this  hour,  in  this  month,  tell  with  force  and  effect  upon  a  vast 
northern  land  region,  and  with  comparatively  small  ^ect  upon  the 
southern  sea ;  land  diminishes  towards  the  southern  tropic,  the 
sea  disappears  at  the  northern  tropic.  GThe  hour  2  is  marked  in 
the  Tables  as  one  of  defect,  and  it  haa  therefore  been  included 
here  in  the  category  of  defect ;  but  there  is  room  for  doubting 
whether,  in  fact,  there  be  defect  at  this  hour,  as  will  presently 
be  explained.  The  transitions  between  0^  and  4^  are  interesting. 
At  0^  the  sun  has  just  passed  over  a  very  extensive  land  region, 
and  the  force  is  at  a  very  low  value ;  at  2^  he  is  on  a  meridian  of  sea 
extending  almost  from  pole  to  pole,  and  the  force  at  this  hour  rises 
to,  or  nearly  to,  the  mean  ;  at  4^  land  is  brought  to  the  north  side 
of  his  position,  and  the  force  is  there  in  excess.  At  2^  the  sur- 
face in  northern  latitudes  is  not  favourable  to  condensation,  and 
the  vapour  therefore  remains  and  accumulates  in  the  atmosphere, 
and  evaporation  is  thus  checked  in  the  more  southern  latitudes. 
Under  all  the  circumstances  it  may  be  confidently  assumed  that 
the  actual  mean  occurs  at  some  time  between  0**  and  4'', — ^that  is 
to  say,  whilst  the  sun  is  passing  from  western  Africa  to  eastern 
America,  whilst  he  is  on  a  meridian  of  continuous  sea. 


June.]  BLOXAM — TBBBESTSIAL  MAGKETISM.  419 

The  mazimum  force  occurs  on  the  average  at  8*" — tlie  values  being 
taken  at  two-hour  intervals.  The  position  of  the  sun  at  8**  is  110° 
26' W.from  Greenwich,  and  this  is  a  meridian  of  somewhat  remark- 
able character.  If  we  look  to  7*^  45™,  instead  of  S'^jOr  106°  41'  instead 
of  110°  26',  this  meridian  runs  through  Mexico  and  the  midst  of  the 
mainland  region  of  North  America — that  is  to  say,  midway  between 
Hudson's  Bay  and  the  western  coast  of  America,  the  land  reaching 
northward  to  the  Arctic  Circle ;  it  crosses  the  Bocky  Mountains, 
running  nearly  in  the  same  line  with  them,  and  for  some  10°  of 
latitude  in  the  same  line.  It  runs  close  to  the  spot  (in  lat.  63°) 
where  the  temperature  — 70°  Fahr.  has  been  observed;  and  this  is, 
I  believe,  the  lowest  temperature  on  record  for  the  atmosphere. 
At  7^  the  sun  crosses  the  meridian  of  the  north  magnetic  pole  as 
this  was  deteiynined  by  Sir  James  Eoss  ;  and  it  is  worth  noting 
that  this  meridian  of  the  magnetic  pole  passes  through  the  Gulf 
of  Mexico,  the  great  fountain  of  vapour.  Considering  the  local 
conditions,  it  might  be  expected  that  at  7^  45™,  at  a  certain  period  of 
the  year,  there  would  be  more  active  evaporation  going  on  between 
95°  26'  W.  and  106°  41'  W.  than  there  is  at  any  other  time  or 
place;  The  ocean  extends  between  these  meridians  from  Mexico 
to  the.  Antarctic  Circle.  The  region  of  the  mosif  extreme  cold  in 
the  north  seems  to  be  within  the  same  range.  The  greatest  excess 
given  for  the  horizontal  force,  in  the  Tables  I.  and  II.,  is  that  for 
8^  and  for  July,  and  the  excess  for  May  at  the  same  hour  is  nearly 
as  great,  though  that  for  June  is  less.  When  the  sun  has  extreme 
north  declination,  his  path  is  overland  whilst  passing  from  95°  26' 
to  106°  41',  and  the  evaporation  may  therefore  well  be  less  in 
June  than  in  May  and  July.  The  periods  of  the  year  at  which 
the  greatest  evaporation  might  be  expected  to  occur  are  about  a 
month  before  and  a  month  after  the  summer  solstice ;  and  it  is  to 
be  supposed  that  the  maximum  woidd  be  at  the  second  of  these 
periods.  The  summer  months  (of  the  northern  hemisphere)  con- 
tribute the  most  to  make  up  the  maximum  at  8^.  Whilst  May, 
June,  and  July  contribute  on  the  average  a  quantity  equal  to 
+  116,  November,  December;  and  January  contribute  + 14. 
Moreover,  though  the  five  months  May,  June,  July,  August,  and 
September  each  give  their  maximum  force  to  8^,  the  other  seven 
months  do  not  adhere  to  this  hour  for  the  maximum.  The  force 
is  much  less  in  these  seven  months  than  in  the  five,  the  highest 
value  in  the  seven  months  (that  for  April)  being  only  slightiy 
above  the  lowest  of  the  five  (that  for  September) ;  and  the  time  of 
the  maximum  is  less  pronounced.     Now  in  the  summer  months 
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the  snn  passes  over  a  surface  of  sea  from  the  west  side  of  Africa 
to  the  east  side  of  Asia,  with  the  whole  length  of  Korth  America 
on  his  north  side  at  8^.  But  in  the  winter  months  the  conditions 
are  different ;  the  sun  in  this  period  of  the  year  passes  OTer  South 
America,  and  the  maximum  seems  to  occur  upon  the  sim  reaching 
the  Pacific,  and,  consequently,  at  an  earlier  hour  than  it  occurs  at 
in  the  siunmer.  In  four  months  out  of  the  seven  winter  months 
specified  the  maximum  is  given  to  6^  in  two  to  4\  and  in  one  it  is 
given  to  10^.  The  values  of  these  divergent  maxima  are  low,  as  well 
as  the  minor  values  that  occur  at  8^  in  these  seven  winter  manths, 
the  highest  maximum  alone  in  this  category  of  winter  months 
being  higher  than  the  lowest  of  those  in  the  category  of  summer 
months.  The  low  values  of  these  exceptional  maxima  may  be,  in 
part,  the  result  of  the  vapour  being  drawn  eastward  to  the  line  of 
mountains  on  the  west  side  of  South  America,  instead  of  pro- 
ceeding northward  over  North  America. 

The  minimum  is  shown  by  the  Tables  to  occur  on  the  average  at 
22**,  and  at. this  hour  the  sun  is  39**  34'  B.  from  Greenwich;  he 
may  therefore  be  said  to  have  reached  the  east  side  of  Africa  at 
this  hour,  and  to  be  opposite  to  a  meridian  in  which  land  extends 
from  the  Arctic*  Circle  to  the  Tropic  of  Capricorn  nearly.  The 
force  declines  very  rapidly  between  20*'  and  22^  ;  and  this  accords 
with  the  difierence  in  the  nature  of  the  surface  the  sun  passes  over 
at  these  two  hours.  At  22^  the  sun  may  be  said  to  pass  from  the 
Indian  Ocean  to  the  continent  of  Africa,  a  change  the  reverse  of 
that  which  is  connected  with  the  accession  of  the  maximum.  The 
maximum  occurs  in  connexion  with  a  sea  surface  beneath  and  to 
the  south  of  the  sun,  with  land  and  high  mountains  on  his  north 
side  ;  and  the  minimum  occurs  in  connexion  with  land  stretching 
southward  as  well  as  to  the  north,  with  its  principal  range  of 
mountains  crossing  the  Equator.  But  although  22*"  gives,  on  the 
average,  a  greater  defect  than  any  other  hour  in  the  Tables,  it  ap- 
pears  probable  that  the  minimum  really  occurs  nearer  to  23''  than 
to  22^  and  that  23*^  gives  a  lower  value  than  22**.  The  three 
months  June,  July,  and  August  give  a  mean  defect  of  178  at  22*^ ; 
but  December,  January,  and  February  give  a  defect  of  13  only  at 
this  hour.  Five  of  the  months,  viz.  November  to  March,  give  the 
minimum  at  24^  ;  and  the  mean  defect  for  these  months  is  62  at 
this  aour,  the  remaining  seven  mouths  giving  the  minimum  at  22^* ; 
but  whilst  the  mean  defect  for  these  seven  months  at  22*"  is  166, 
it  is  as  much  as  139  at  24''.  This  renders  it  probable  that  between 
22''  and  24''  the  force  is,  in  fact,  on  the  whole,  less  than  it  is  at 
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22\  Now  at  that  period  of  the  year  in  which  the  son  is  near  the 
southern  tropic  he  is  vertical  to  a  sea  surface  at  22^ ;  but  at  23^" 
he  crosses  southern  Africa,  and  there  are  mountain-ranges  east, 
west,  and  south  of  his  position ;  the  evaporation  may  therefore  be 
assumed  to  be  less  at  28^  than  at  22*^,  and  the  condensation  is 
likely  to  occur  eastward,  westward,  and  southward ;  and  this  leads 
to  the  concluaion  that  the  defect  in  the  horizontal  force  may  be 
great  at  23^^  at  this  period  of  the  year,  although  it  is  small  at  22^. 
Supposing  the  strength  of  the  magnetic  force  to  be  regulated  by  the 
influence  of  land  and  of  sea  in  the  sense  referred  to,  and  consi- 
dering the  position  and  inclination  of  the  eastern  coast  of  Africa 
and  Arabia,  it  might  be  expected  that  the  minimum  force  would 
occur  at  a  progressively  later  hour  as  the  sun's  declination  pro' 
gi-essed  from  north  to  south,  and  viae  versd-,  accordingly,  if  we 
look  to  the  successive  months  and  compare  22*^  with  24k^,  we  get 

the  following  results : — 

h 
July    Defect  24  less  at  24 

August  „  49      „  „ 

September „  29      „  „ 

October „  1      „  „  ' 

November „  12  greater  „ 

December  „  37      „  „ 

January „  46       „  „ 

February    „  16      „ 

March    „  8      „  „ 

April  „  4  less  „ 

May    „  33     „  „ 

Jiine  „  43     „  „ 

The  defect  is  greater,  at  each  of  these  two  hours,  when  the  sun  is 
near  the  northern  tropic  and  crosses  a  wider  extent  of  land  than 
when  he  is  near  the  southern  tropic,  where  the  land  is  of  small 
extent  and  the  sea  of  great  extent.  In  June  the  defect  is  as  much 
as  106  at  20^,  the  sun  having  at  this  time  just  crossed  over  the 
north  of  Hindostan. 

The  nearest  approach  to  the  mean  force  appears  at  16^.  At 
this  hour  the  sun  is  129^  34'  E.  from  Greenwich ;  and  this  is  a 
meridian  remarkable  for  a  great  intermixture  of  land  and  sea, 
with  land  massed,  however,  in  the  far  north.  The  force  at  16**  is, 
according  to  the  Tables,  a  trifle  above  the  mean  value.  At  14** 
and  at  iS**  the  force  is,  on  the  average,  nearly  the  same  as  at  16** ; 
but  the  excesses  and  defects,  as  given  by  the  several  months,  are 
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very  differently  difltributed  in  the  Beveral  columns  of  Table  H.  for 
14t\  16^  and  18^  At  14fplu8  quantitiea  accumulate  towards  the 
summer  months ;  and  at  this  period  of  the  year,  at  this  hour,  the 
North  Pacific  yields  vapour  abundantly  in  the  region  south  of  the 
easternmost  part  of  Asia.  At  16^  plus  and  minus  quantities  are 
distributed  over  the  year  in  no  very  definable  order;  but  the 
minus  quantities  preponderate  in  the  winter  months,  when  the  sun 
is  either  crossing  or  to  the  north  of  Australia.  At  18^  minus 
quantities  accumulate  in  the  summer  months ;  and  at  this  hour 
and  season  the  continent  of  Asia  is  brought  more  especially  and 
exclusively  under  the  sun's  power. 

The  next  nearest  approach  to  the  mean  (that  at  2^)  occurs  when 
the  sun  is  opposite  to  a  sea  line  from  pole  to  pole,  with  a  large 
continent  both  on  the  east  and  on  the  west  side.  The  value  at 
this  hour  is  a  little  below  the  mean,  according  to  the  Tables ;  but 
if  the  force  be,  in  &ct,  lower  at  23^  than  at  any  hour  given  in  the 
Tables,  the  values  for  2^  may  be,  in  fact,  not  below  the  mean ;  and 
the  value  for  16^  would  then  be  more  above  the  mean  than  the 
Tables  show. 

The  column  of  "  sums  *'  in  Table  II.  shows  that  there  is  a  much 
greater  diurnal  inequality  of  forc6  in  the  summer  months  than 
there  is  in  the  winter  months,  and  that  the  monthly  increase  and 
decrease  of  this  inequality  are  very  regular.  The  progression  in 
this  respect  appears  to  conform  to  the  progression  of  temperature 
more  than  to  that  of  the  sun's  declination ;  for  if  July  and  Janu- 
ary are  taken  as  the  poles,  there  is,  then,  greater  symmetry  on  the 
two  sides  of  the  poles  than  there  is  if  Juniei  and  December  are 
taken  as  the  poles.  Taking  July  and  January  as  the  poles,  and 
pairing  the  other  months  in  succession,  as  below,  the  results  are 
rather  suggestive.    The  mean  for  the  pair  is  given  to  each  pair. 

January 211 

December  

February 

November 

March    

October 

April  

September 

May 

August  

June  ..T _,.. 

July    ^ ......../  887 

In  every  instance,  the  difference  between  the  two  months  consti- 


243 

353 

647 

►  793 

868 
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tuting  a  pair  is  Iobs  under  thiB  arrangement  than  it  is  in  the  cor- 
responding pair  under  the  other  arrangement ;  and  it  may  be  ob- 
serred  that  in  each  of  the  ten  pairs  the  second  of  the  pair  has  the 
highest  number,  with  the  exception  only  of  the  hist  in  the  list 
given,  and  the  difference  in  this  is  less  than  in  any  other  pair. 
In  parallels  near  to  the  northern  tropic  there  is  great  diversity  in 
the  terrestrial  surface,  but  in  parallels  near  to  the  southern  topic 
there  is  much  greater  uniformity  of  surface. 

The  daily  range  of  the  force  has  a  progression  very  similar  to 
that  just  noticed;  and  the  months  on  the  spring  side  of  the  yeair 
give  higher  numbers  than  those  on  the  autumn  side  in  this  par- 
ticular also,  with  the  exception,  again,  of  the  last  pair.  The 
following  are  the  progressiye  values  for  the  daily  range.  Decem* 
ber  and  Pebruary,  however,  here,  each  give  irregular  low  values. 

January 90 

December  

February   

November 

March    

October 

April  

September 

May    

August  

June  

July    .^.../  290 

The  amiual  range  of  horizontal  force,  as  shown  by  the  monthly 
values  in  Table  II.,  is  least  at  the  hours  of  mean  force — ^that  is  to 
say,  at  16^  and  at  2^ ;  the  force  is  nearly  the  same  at  these  two 
hours  at  all  parts  of  the  year.  The  hour  of  the  minimum  force, 
viz.  22^,  gives  the  greatest  range,  the  force  being  greatly  in  defect' 
at  this  hour  when  the  sun  is  near  the  northern  tropic,  and  only 
slightly  in  defect  when  he  is  near  the  southern  tropic.  The  range 
is  great,  in  like  manner,  at  20^  and  at  24^ ;  but  it  may  be  other- 
wise at  23*.  The  hour  of  the  maximum  force,  viz.  8*,  gives  a  great 
range,  the  force  being  greatly  in  excess  when  the  sun  is  near  the 
northern  tropic  at  this  hour,  and  only  slightly  in  excess  when  the 
sun  is  near  the  southern  tropic.  The  secular  variation  for  the 
seven  years,  as  shown  by  Table  I.,  is  comparatively  small,  no  hour 
giving  a  high  number  for  range.  The  mean  diurnal  range  is  below 
the  mean  for  the  seven  years  in  the  first  three  years,  and  above  it 
(almost  constantly)  in  the  last  four  years ;  but  the  range  in  the 
last  year  is,  nevertheless,  but  little  above  that  for  the  first. 


72 
130 
211 
263 
286 
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CXLVIII.  The  Anemometrie  Records  of  the  Greenwich  and  Kem 
Observatories  Epitomized  and  Collected.  By  Colonel  Avsteit 
F.M.S. 

Thakks  to  modem  ingenuitj,  and  the  wonderM  accuracy  of 
Bcientific  mechanisin,  meteorologists  possess  now  that  great  desi- 
deratum, anemometers,  whose  continuous  and  almost  infallible 
action,  by  day  and  night,  are  made  self-interpreters  of  the  gentlest 
and  heaviest  winds  alike ;  whilst  their  force  and  direction  are  also 
duly  traced,  with  the  accuracy  of  photography  nearly,  on  cylin- 
drical roUs  attached  to  these  instruments. 

In  No.  30  of  the  Meteorological  Society's  '  Proceedings,'  a  most 
TsJuable  paper  appears,  from  the  pen  of  J.  Ghlaisher,  Esq.,  F.B.S., 
giving  us  a  series  of  wind-tables,  having  reference  to  the  several 
lunations  from  1841  to  1847  inclusive.  On  comparing  these 
tabular  results  with  the  Kew  anemometrie  records  from  1862  to 
1867, 1  find  a  striking  resemblance  of  results;  and  when  we  have 
it  made  so  evident  as  it  is  by  these  automatic  and  self-registering 
instruments  that,  for  years  together,  the  winds  have  a  character- 
istic type,  of  polar  or  equatorial  tendency,  according  as  the  moon 
is  on  the  equator,  or  at  either  tropic,  in  each  lunation  ;  the  con- 
clusion seems  legitimate  that  a  connexion  does  exist  between  that 
luminary  and  our  atmosphere,  which,  inasmuch  as  it  raises  con- 
stantly the  ponderous  waters  of  the  ocean  beneath  the  atmospheric 
strata,  may  well  be  presu^ied  to  influence  also  by  gravity  no  less 
than  by  electric  attraction,  or  repulsion,  the  suprajacent  afyno- 
sphere  itself. 

That  foreign  physicists  have  mostly  maintained  the  non-existence 
of  such  a  connexion,  I  well  know ;  but  their  reasons  and  tabular 
•statistics  have  never  satisfied  me  on  the  point;  and  now  these 
Greenwich  and  Kew  wind-records  confirm  me  in  the  conviction  I 
have  for  years  entertained  as  to  the  general  parallelism  of  the 
moon's  orbital  movements  and  the  shifts  of  wind,  as  rejgards 
at  least  the  general  character  of  such,  and  their  force,  too, 
more  or  less,  at  each  lunation — the  sun's  position  in  the  ecliptic 
influencing  and  modifying  the  same  always,  according  to  the  sea- 
son of  the  year. 

A  study  of  Tables  will,  I  trust,  convince  all  unbiased  per- 
sons of  this  Bolilunar  connexion,  and  enable  them  hereafter  to 
predict  with  average  accuracy  the  character  of  the  coming 
wind,  according  to  the  age  of  each  individual  moon,  and 
her  inclination,  allowing  from  36  to  48  hours'  interval  for  the 
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due  operation  of  this  twin  influence  on  the  earth's  atmospheric 
inertia. 

The  above  reasoning  applies  chiefly  to  the  north  temperate 
regions  of  our  globe,  being  en  accord  with  the  instrumental 
teachings  of  Greenwich  and  Kew  respectively,  but  will  apply,  I 
have  no  doubt,  to  the  south  temperate  zone  also — its  physical  and 
geographical  features  modifying  the  same,  of  course. 


CXLIX.  Ideas  on  the  right  Mode  of  Observing  and  Interpreting 
Barometric  Fluctuations.     By  Joseph  John  Mtjbpht,  Esq. 

1.  It  is  easy  and  convenient  to  represent  fluctuations  of  any 
kind  by  means  of  wave-like  curves ;  and  these  curves  are  often 
called  waves.  We  speak  of  thermometric  waves  and  barometric 
waves. 

2.  But  in  speaking  of  barometric  waves  it  appears  to  be  usuaQy 
taken  for  granted  that  barometric  fluctuations  are  due  to  actual 
waves  of  atmosphere — ^waves  in  the  proper  dynamical  sense  of  the 
word.  I  submit  that  this  ought  not  to  be  so  taken  for  granted, 
and  that  to  do  so  is  an  instance  of  the  logical  error  of  bringing  in 
an  assertion  as  to  a  matter  of  fact,  in  the  disguise  of  the  definition 
of  a  term.  Barometric  fluctuations  are  probably  due  to  such  true 
atmospheric  waves  in  many  cases,  but,  as  I  think  I  can  show,  not 
in  all. 

3.  If  any  given  barometric  fluctuation  is  due  to  the  passage, 
oyer  the  station,  of  a  true  wave,  another  barometer  at  a  height  of, 
say,  12,000  feet  vertically  above  the  first  should  show  the  same 
fluctuation,  though  probably  of  less  magnitude. 

4.  But  this  is  not  always  observed.  It  is  of  course  impossible 
to  find  one  station  12,000  feet  vertically  above  another ;  but  it  is 
easy  to  find  mountains  and  lowland  stations  near  enough  for  com- 
parison. According  to  '  Kaemtz's  Meteorology '  (English  trans- 
lation, page  256),  "  Whilst  on  the  plains  the  barometer  generally 
falls  during  the  day,  it  does  the  contrary  on  an  elevated  summit." 
The  reason  of  the  rise  in  the  barometer  above  is,  that  the  whole 
column  of  air  is  lifted  up  by  expansion  due  to  the  heat,  so  that  a 
larger  portion  of  the  column  is  raised  above  the  mountain  sta- 
tion ;  and  the  reason  of  the  fall  in  the  barometer  below  is,  that 
the  summit  of  the  column,  being  raised  to  a  higher  level  than  the 
neighbouring  masses  of  air,  flows  out  horizontally  over  them,  and 
so  lightens  the  pressure  on  the  barometer  below. 
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5.  It  maj  be  safely  stated  that,  if  the  fluctuation  above  is  in 
the  contrary  direction  to  that  below,  they  are  not  due  to  a  true 
wave,  and  that  it  is  impossible  to  be  certain  of  the  interpretation 
of  barometric  fluctuations,  unless  we  know  whether  the  fluctua- 
tion above  is  in  the  same  or  the  contrary  direction  to  that  below. 

6.  So  far  as  I  can  see,  knowledge  on.  this  subject  is  only  to  be 
had  by  observations ;  and  these  must  be  made  for  the  special 
purpose. 

7.  Balloon  ascents  would  be  useless,  because  in  them  we  have 
to  infer  the  altitude  from  the  barometric  pressure,  and  what  we 
want  to  do  is  to  compare  the  pressure  with  the  altitude. 

8.  No  mountain  in  the  North  of  Europe  is  high  enougb. 

9.  The  objection  to  the  Alps  is  that  they  are  so  great  a  moun- 
tain-mass as  to  give  origin  to  local  air-currents  and  fluctuations  ; 
and  what  we  want  is  information  about  the  great  undivided  aerial 
ocean. 

10.  Tenerifle  is  in  the  trade  winds ;  and  the  information  we 
want  is  concerning  the  variables. 

11.  'Etna  is  high  (12,000  feet),  isolated,  and  in  the  variables. 
I  think  that  comparative  barometric  observations,  continued 
hourly  for  two  or  three  years  at  the  summit  and  at  the  base  of 
Etna,  would  throw  great  light  on  this  as  yet  unexplored  subject. 
Of  course  temperature,  force,  and  direction  of  the  wind,  &c,  should 
be  registered  at  the  same  time.  Such  a  series  would  certainly 
have  high  scientific  interest,  and  possibly  great  practical  utility, 
by  giving  help  to  the  art  of  predicting  the  weather. 


TO  THE  EDITOR 
Evaporation  from  Bain-Oauges, 

Sm, — In  the  April  No.  of  the  *  Proceedings '  there  is  a  letter 
from  Mr.Symons,  in  which  he  professes  to  give  a  short  chronolo- 
gical account  of  the  recent  discussion  on  the  evaporation  of  rain 
from  rain-gauges.  His  object  in  writing,  he  says,  is  that  facts 
may  be  clearly  stated  and  that  persons  may  not  be  credited  with 
opinions  they  never  held.  Most  unfortunately  Mr.  Symons  has 
forgotten  to  mention,  in  its  proper  place,  a  communication  made 
by  himself  to  the  Society,  and  printed  in  p.  224  of  Vol.  III.  of 
the  'Proceedings.'  I  say  "  most  unfortunately"  omitted,  because  it 
has  the  appearance  of  having  been  done  intentionally,  as  the  facte 
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stated  in  that  communication  are  directly  opposed  to  the  opinion 
now  expressed  in  his  letter. 

Tn  the  same  letter,  after  referring  to  my  experiments  on  the  eva« 
poration  from  rain-gauges,  Mr.  Symons  says, "  The  Table  shows  that 
this  loss  (even  under  the  conditions  above  referred  to)  did  not  exceed 
88  grains  per  superficial  inch  per  month — ^that  is  to  say,  a  layer 
about  one-third  of  an  inch  in  depth — or  about  one-twelfth  of  the 
loss  which  would  have  occurred  had  the  funnel  been  entirely  ab- 
sent and  the  water  fully  exposed*  I  hope,  however,  no  one  will 
consider  that  such  a  loss  as  this  occurs  in  general  practice." 
What  Mr.  Symons's  hopes  are,  it  would  be  difficult  to  say  exactly ; 
but  if  he  wishes  his  readers  not  to  put  any  faith  in  the  observa- 
tions, it  is  odd  that  he  should  have  declared  that  they  bear  inter- 
nal evidence  of  great  accuracy.  And  if  he  merely  intends  them  to 
understand  that  the  loss  from  evaporation  will  be  very  small  with 
gauges  properly  constructed  and  fixed,  and  read  daily,  he  should, 
after  saying  the  Table  shows,  &c.,  have  quoted  the  following  words 
from  my  paper — "  The  error  due  to  evaporation  in  the  rainfall 
measured  will  therefore  be  very  small,  if  the  gauge  be  properly 
constructed  and  read  daily ;"  and  then  he  would  not  have  mis- 
represented the  results  derived  from  my  experiments. 

The  coincidence  of  the  readings  of  two  gauges  placed  side  by 
side,  one  read  daily  and  the  other  monthly,  is  no  proof  that  the 
error  arising  from  the  evaporation  of  the  rain  from  gauges  is  so 
small  that  it  may  be  neglected,  but  merely  of  the  fact  that  the  sum  of 
the  errors  made  in  repeatedly  measuring  small  quantities  was  equal 
to  the  loss  from  evaporation  in  that  particular  instance.  I  take 
it  for  granted,  as  stated,  that  similar  gauges  were  used,  and  that 
the  mean  ndnfall  for  the  five  years  is  24*354  in.  from  the  gauge 
read  daily,  and  24'366  in.  from  the  gauge  read  monthly,  although 
for  the  year  1866  the  result  is  just  the  reverse ;  for  the  fall  from 
the  gauge  re&ih  daily  is  30*72  in.,  and  from  that  read  monthly 
80*09  in. 

'  In  speaking  of  the  position  of  the  gauge  used  by  me  in  making 
my  observations,  Mr.  Symons  says,  **  therefore  it  was  not  as  is 
intended  (and  as  is  usually  the  practice  of  observers)  sunk  in  the 
ground  to  the  depth  of  6  or  8  inches."  It  is  quite  true  that  the 
gauge  was  not  sunk  in  the  ground,  nor  was  it  intended  that  it 
,  should  be,  as  the  object  of  the  experiments  was  to  obtain  the 
maximum  effect  due  to  evaporation.  But  it  is  not  true  that  the 
practice  usual  with  observers  is  to  sink  their  gauges  partly  in  the 
ground — at  least,  if  all  those  whose  observations  are  published  in 
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the  *' British  BainfiJl"  are  to  be  coiuddered  obsenrera;  and 
moreoTer,  a  modification  of  Howard's  rain-gauge,  arranged  by 
Mr.  Sjmons,  and  described  in  Messrs.  Negretti  and  Zambra's 
*  Treatise  on  Meteorological  Instruments/  is  especially  designed 
to  stand  on  the  ground,  and  one  can  hardly  suppose  that  the 
gauge  was  not  intended  for  use.  The  pipe  at  the  bottom  of  the 
funnel  was  kept  clear,  and  its  special  object,  as  intended  by  Mr. 
Glaisher,  no  doubt  reversed ;  but  then  the  gauge  probably  re- 
sembled those  employed  by  some  observers  more  than  it  would 
haveidone  had  the  pipe  not  been  kept  clear,  as  Mr.  Symons  says 
(in  one  of  his  publications)  that  he  always  straightens  the  pipe, 
which  would  allow  free  communication  between  the  air  inside  and 
outside  the  gauge.  It  will  be  seen  from  the  above,  that  the  con- 
ditions under  which  my  experiments  were  carried  on  were  not 
altogether  so  different  from  those  under  which  it  is  the  usual 
practice  of  observers  to  make  their  observations. 

Tours  truly, 

Gt.  HAJtYEY  SndOCOlTDS. 
Fenge,  16th  June,  1867. 


Bainfall  in  New  Oranada. 

Sib, — ^My  friend,  Mr.  B.  S.  Illingworth,  who  was  resident  ia 
Bogotd,  in  ^ew  Granada,  South  America,  from  1822  to  1842,  has 
recently  placed  in  my  hands  some  statistics  as  to  rainML  in 
New  Oranada,  which  I  have  his  permission  to  present  to  the 
Society  for  publication  in  its  *  Proceedings,'  if  the  record  be 
thought  of  value. 

The  records  of  the  rainfall  measured  at  the  Marmato  MLines, 
lat.  5°  29'  19"  N.,  at  an  elevation  of  4836  feet  above  the  sea,  ex- 
tend over  fifteen  years,  viz.  from  1883  to  1847. 

Those  of  the  rainfiill  at  S.  Ana  extend  over  five  years,  1838  to 
1842 ;  and  those  at  La  Baja,  lat.  7°  22'  17"  N.,  long.  72°  30'  W., 
and  at  Bogota  at  an  elevation  of  8958  feet  above  the  sea»  extend 
over  six  years  (1837  to  1842). 

The  measurements  at  Bogota  were  made  by  Mr.  Illingworth 
personally,  and  the  others  by  assistants  at  establishments  which 
were  under  his  direction. 

I  am.  Sir, 

Tour  obedient  Servant, 

D.  A.  Freeman. 

Temple,  18th  June,  1867. 
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Mabmato. 

Quantity, 

S.  Ajsta. 

Quantity, 

Year. 

in  inches. 

Year. 

in  inches. 

1833... 

.    59-3 

1838.... 

..     620 

1834... 

.    721 

1839...: 

..    85-4 

1835... 

.  117-8 

1840.... 

..    53-7 

1836... 

.  1000 

1841.... 

..    940 

1837... 

.    88-4 

1842.... 

..    67-7 

1838... 

.  113-4 

1839... 

.    93-5 

Average  

..    72-6 

1840... 

.    73-8 

1841... 

.    821 

La  Baja. 

1842... 

.    561 

1837.... 

..    52-9 

1843... 

.    648 

1838.... 

..    68-8 

1844... 

.    88-4 

1839.... 

..    50-6 

1845... 

.    70-5 

1840.... 

..    37-5 

1846... 

.    88-3 

1841... 

..    64-9 

1847... 

.    92-0 

1842... 

..    60-3 

Average  

.    900 

Average   

..    54-1 

Bog 

otA. 

Year. 

Quantity,  in  inches. 

1837  . 

...     42-0 

1838  . 

...     51-4 

1839  . 

...     35  9 

1840  . 

...     44-8 

1841  . 

...     48-6 

1842  . 

iveraee  .... 

...     40-0 
...     43-8 
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ANNUAL  GENERAL  MEETING. 

1867,  JimB  19. 
The  businesB  of  the  Ordinary  Meeting  having  terminated,  the 
Annual  General  Meeting  was  held ;  and  the  following  Beport  ot 
the  Council  was  received  and  read. 


EBPOBT. 

The  Council,  in  presenting  the  following  Eeport,  cannot  refrain 
from  expressing  their  satisfaction  at  the  continued  prosperity  of 
the  Society,  and  likewise  at  the  satisfactory  state  of  meteorologi- 
cal science  in  all  quarters  of  the  globe.  The  papers  bearing  upon 
meteorology  which  have  been  read  at  the  various  Mee^gs  of  the 
Society,  and  especially  those  upon  meteors  (which,  after  having 
been  catalogued  for  so  long  a  period  by  meteorologists,  seem  now 
to  be  passing  out  of  the  field  of  meteorology  into  that  of  astro- 
nomy)  have  been  very  numerous  and  interesting. 

The  Eeports  which  follow,  from  the  several  meteorological  ob- 
servatories  and  institutions  which  have,  as  in  preceding  years, 
reported  their  labours  to  us,  render  it  unnecessary  for  the  Council 
to  dwell  longer  upon  the  state  of  meteorology,  as  they  are  con- 
vinced  that  such  information  may  more  readily  be  gleaned  from 
the  Eeports  themselves  than  from  any  general  and  consequently 
imperfect  statement  which  they  could  present. 

EoTAL  Obsebvatobt,  Gbeenwioh.— The  Magnetical  and  Me- 
teorological Department  of  the  JU)yal  Observatory  has  continued  to 
carry  out  with  undiminished  vigour  the  objects  for  which  it  was 
founded,  and  in  this  course  of  perseverinff  and  unswerving  steadi- 
ness is  worthy  of  close  imitation  by  all  observers.  The  principal 
changes  in  its  buildings  and  instruments,  and  details  concemmg 
its  practical  working,  during  the  past  year,  will  be  found  in  the 
following  remarks. 

The  Magnetic  Basement  has  been  perfectly  dry,  and  its  walls 
are  in  a  very  good  state.  Considerations  of  temperature  and  of 
photogenic  action  have  shown  that  greater  ventilation  was  some- 
times required ;  and  it  has  been  found  necessary  to  fix  a  larger 
ventilation-tube  (passing  through  the  upper  room)  with  section 
about  double  of  that  formerly  used,  and  with  cowl  of  corre- 
sponding dimensions.  With  this  tube,  and  means  of  partiallj^ 
closing  the  aperture,  the  use  of  the  gas-stove,  and  with  the  ordi- 
nary management  of  windows  and  shutters,  the  command  of  tem- 
perature and  of  photogenic  action  is  practically  perfect. 

The  ground-plan  of  the  buildings  was  accommodated  to  the  di- 
rection of  terrestrial  magnetism  in  1837.  In  consequence  of  the 
N.W.  and  S.E.  direction  of  magnetic  declination,  the  south-east- 
erly reentering  angle  of  the  building,  to  which  the  horizontal- 
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force  magnetometer  is  near,  receiyes  less  of  the  sun's  rays  than 
are  received  by  the  south-westerly  reentering  angle,  to  which  the 
vertical-force  magnetometer  is  near ;  and  in  consequence  of  this, 
the  latter  instrument  is  usually  between  1°  and  2^  warmer  than 
the  former.  To  produce  a  greater  equality  of  heat  it  will  be 
necessary  to  shift  the  gas-stove,  which  at  present  is  equidistant 
from  the  two  instruments,  a  little  nearer  to  the  horizontal-force 
magnetometer. 

The  control  of  the  Magnetic  Basement,  during  the  past  year, 
within  the  limits  between  which  it  is  desired  to  keep  it,  has 
required  very  great  judgment  and  care.  The  annual  change, 
though  greatly  diminished,  cannot  be  annihilated.  The  diiumal 
change  can  be  made  in  moderate  weather  almost  insensible ;  and 
even  in  severe  heat  can  be  kept  within  8^.  An  injudicious  prac- 
tice pursued  during  the  hot  summer  of  1865  caused  great  diurnal 
changes  ;  but  care  has  been  taken  to  guard  against  a  repetition  of 
this. 

It  is  to  be  remarked  that  the  question  is  not  a  simple  one  of 
thermometric  heat.  For  the  efficiency  of  photography,  ventila- 
tion is  necessary,  and  moderate  temperature  is  desirable.  The 
problem  of  securing  these,  with  uniformity  of  warmth,  is  in  prac- 
tice rather  difficult. 

Magnetic  InstrumenU — Magnetometer  l[c.  The  upper  declina- 
tion-magnet is  in  good  order.  The  water  in  which  its  quieting 
brass  bar  vibrates  was  frozen  in  the  winter,  and  the  bar  was  then 
detached  for  a  time. 

The  theodolite  bv  which  the  magnetic  indications  are  referred 
to  the  astronomical  meridian  is  in  good  condition. 

The  lower  declination-ma^etometer  for  continuous  photogra- 
phic registration  of  magnetic  declination,  is  in  perfectly  good 
order. 

In  our  lastBeport  allusion  is  made  to  intended  experiments  on 
the  effect  of  an  oval  copper  damper  upon  the  magnitude  of  distur- 
bance produced  in  the  place  of  the  declination-magnet  by  a  given 
external  cause.  The  experiment  is  not  easy,  inasmuch  as,  when 
the  damper  is  removed,  tnere  is  in  ordinary  mountings  no  quieting 
agent,  and  a  magnet  must  therefore  be  used  which  has  the  rather 
troublesome  combination  of  damper  and  quieter.  These  experi- 
ments have,  for  this  reason,  not  yet  been  proceeded  with. 

The  horizontal-force  magnetometer,  for  continuous  photographic 
registration  of  magnetic  horizontal  force,  is  in  good  order.  . 

The  vertical-force  magnetometer,  for  continuous  photographic 
registration  of  magnetic  vertical  force,  is  in  good  order.  In  its 
photographic  sheets  for  the  last  year,  there  occur  two  instances  of 
dislocation  of  curve, — one  on  1866,  July  9,  of  which  we  can  give  no 
explanation ;  the  other  on  1867,  January  2,  when  the  other  mag- 
nets were  under  annual  adjustment,  and  were  withdrawn  from 
their  supports  and  again  inserted.  The  knife-edge  has  not  been 
specially  revised,  but  appears  to  be  in  good  order. 

The  thermometrical  corrections  of  the  horizontal-force  and  ver- 
tical-force  instruments  have  not  been  reinvestigated  since  our 
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last  Beport ;  bat  it  b  probable  that  they  will  be  redetermined  by 
heating  the  basement  as  fiir  as  the  gas-stove  will  permit,  leaving  the 
two  instruments  in  their  mountings;  but,  for  adranta^ous  use  of 
this  method,  with  due  contrasts  of  temperature,  it  will  be  neces- 
sary to  wait  for  winter. 

All  observations  made  with  the  three  magnetometers  are  kept 
constantly  reduced,  and  the  photographic  records  are  likewise  m 
forward  stages  of  reduction.  The  mean  westerly  declination  for 
the  year  1866  is  about  2(f  28',  showing  a  decrease  of  about  7'  from 
thepreceding  year. 

The  instrument  for  continuous  photographic  registration  of 
spontaneous  earth-currents  is  in  perfect  action,  and  the  earth- 
currents  have  been  constantly  recorded,  with  none  but  accidental 
interruptions. 

For  these  records,  the  time-scales  are  laid  down  on  the  photo- 
graphic sheets  to  1866,  December  81.  The  number -of  these 
records  now  ready  for  discussion  is  sufficiently  large  to  make  it 
incumbent  soon  to  take  some  steps  for  their  examination. 

The  dip-instrument  is  in  very  good  order.  The  needles  have 
not  been  specially  revised.  The  mean  dip  for  1866  is  68^  IV, 
and  at  the  present  time  it  is  about  67°  68'. 

The  deflection-apparatus  is  in  very  perfect  order ;  and  the  mean 
value  of  the  horizontal  force  for  1866,  as  found  by  its  use,  is  about 
8*841  in  English  units,  and  in  French  units  about  1'77L 

Meteorological. — The  meteorological  instruments,  whether  those 
read  by  eye  for  indications  at  the  moment,  those  read  for  defi* 
nite-pa^  registers,  those  which  give  continuous  mechanical  regis- 
ters, or  those  which  give  continuous  photographic  registers,  are 
all  in  good  order.  They  include  barometers,  dry  and  wet  air-ther- 
mometers, radiation  thermometer,  thermometers  in  the  Thames, 
Osier's  and  Bobinson's  anemometers.  Osier's  and  six  other  pluvio- 
meters. The  photographic  barometer  has  lately  shown  a  tendraicy 
in  its  indications  to  *' jump,"  indicative  of  some  fHction  which  has 
been  investigated  and  corrected. 

In  Osier's  anemometer,  a  surface  of  2  square  feet  is  now  ex- 
posed to  the  wind  instead  of  1  foot  as  formerly ;  and  the  plate  is 
supported  by  weak  vertical  springs  instead  of  rods  running  on 
roUers.  Its  indications  are  much  more  delicate  than  formerly. 
This  change  was  made  by  Mr.  Browning,  and  is  described  by  that 
gentleman  in  the  '  Proceedings,'  vol.  iii.  p.  386. 

The  annual  rotations  of  the  vane  still  present  the  appearance  of 
a  septennial  period.  At  the  risk  of  some  repetition,  the  following 
Table  of  rotations  through  twenty-six  years  is  presented,  that  of 
1846  being  augmented  in  the  proportion  of  ten  and  a  half  months 
(through  which  the  observations  extended)  to  twelve  months,  and 
the  sign  -h  being  understood  to  mean  in  the  direction  N.,  E.,  S., 


ne.J 
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1846     +    1*8 

1853     -    V9 

i860 

1847  +  ii-o 

1848  -f  III 

1854     +    6-8 

1861 

1841     +    54 

1855  4-  IO-8 

1856  4:  i6-i 

1862 

1842     4-  131 

1849     +  *3'3 

1863 

1843     +  »o7 

1850     4-  159 

1857     4-  147 

1864 

1844     +2V7 

1851     4- 191 

1858     4-  a4'« 

1865 

1845       +  lO'O 

1852     4-    8-8 

1859     +  H'o 

1866 

433 

—     2*1 

4-  165 
+  «37 
+  18-4 
+  17'* 
4-  26*0 
+  I5'4 

With  the  new  preftsure-plate  of  Oder's  anemometer,  the  preB- 
Bures  per  square  foot  registered  in  the  last  six  months  are  Ifurger 
than  any  that  have  been  before  recorded.  Whether  any  part  of 
this  is  due  to  the  circumstances  that  the  plate  is  larger  and  its 
motion  easier,  or  whether  it  is  wholly  due  to  the  great  yiolence  of 
the  wind  in  this  stormj  season,  camiot  yet  be  determined. 

With  Bobinson's  anemometer  there  is  connected  a  revolving 
barrel  (moved  by  clockwork)  covered  each  day  by  a  sheet  of  paper,  - 
on  which  a  penal  carried  by  the  anemometer  makes  a  trace,  exhi- 
biting continuously  the  speed  of  the  wind  and  the  aggregate  of  its 
motion.  This  apparatus  also  was  made  by  Mr.  Browning,  and  is 
fiilly  described  by  him,  with  explanatory  drawings,  in  the  '  Fro- 
ceeaings,'  vol.  iii.  pp.  334,  335. 

The  indications  of  the  electrical  apparatus  are  still  feeble  and 
partial.  The  actinometer  has  not  maintained  its  adjustments 
welL 

All  the  meteorological  instruments  have  been  constantly  at 
work  for  their  respective  determinations ;  and  all  meteorological 
observations  are  cleared  of  instrumental  errors  and  instrumental 
constants.  Errors  of  thermometric  scales  are  applied  to  the  pre- 
sent time.  Time-scales  for  photographic  registers  of  barometer 
and  thermometers,  and  new  base-line  for  barometer,  are  formed  to 
1866,  December  31.  The  sheete  of  Osier's  and  Bobinson's  ane- 
mometers are  adjusted  with  care  on  every  day's  application,  and 
require  nothing  nirther. 

Daily  communication  is  made  to  M.  le  Yerrier  for  his  meteo- 
rological bulletin,  and  weekly  communication  to  the  Begistrar- 
G-eneral  for  his  sanitary  Beport. 

The  Meteors  on  November  14  were  well  observed ;  eiffht  thou- 
sand three  hundred  were  registered.  The  variations  of  &equency 
at  different  times  were  very  well  noted,  and  the  points  of  di- 
veimnoe  were  carefully  determined* 

The  indications  of  magnetometers  are  printed  to  the  month  of 
August  1865,  and  the  mxole  manuscript  is  in  the  hands  of  the 
printers.  The  deflection-observations  and  dip  observations  are 
completely  printed.  A  new  introduction  was  drawn  up  with  much 
care;  but  it  has  required  various  additions,  which  have  delayed  the 
complete  printing. 

Tne  meteorological  observations  are  printed  in  their  usual 
form ;  they  include  actinometer  observations,  and  meteor  obser- 
vations, especially  of  the  conspicuous  shower  of  1865,  Novem- 
ber 13. 

The  impression  of  the  Magnetical  and  Meteorological  Observa- 
tions is  600  copies,  of  which  350  copies,  are  to  be  attached  to  the 
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same  number  of  the  Astronomical  Observations,  and  250  retained 
for  separate  distribution. 

It  IS  customary  to  take  two  photographic  copies  of  each  of  the 
magnetic  photographs.  They  .remain,  however,  in  the  same  state 
as  at  the  last  Beport,  i.  e.  complete  to  the  end  of  1863.  The  decli- 
nation and  honzont&l-foroe  pnotographs  for  1864,  which  I  consi- 
dered to  be  vitiated  by  the  faults  of  suspension,  are  not  copied ; 
nor  will  those  of  vertical  force  be  copied.  And  no  progress  has 
yet  been  made  with  those  of  1865  or  1866. 

For  1806,  the  vertical-force  -indications  are  ready  for  press  to 
March,  the  thermometer-readings  for  horizontal  force  and  verti- 
cal force  to  December  31 ;  din  abstracts  also  are  formed  to  the  same 
time.  Of  the  meteorological  observations,  the  greater  part  could 
be  put  at  once  into  the  printers'  hands. 

Li  the  r^uction  of  the  magnetometer-indications  1858-1863, 
the  staple  of  the  work  on  diurnal  inequalities  and  lunar  inequali- 
ties is  quite  finished,  some  examination  being  still  requ^d.  The 
storm-days  are  not  yet  touched.  Although  a  special  grant  of  monev 
was  made  last  year  for  the  carrying  on  of  these  reductions,  yet  much 
of  the  ordinary  strength  of  assistants  was  employed  on  it>  and  the 
ordinary  reductions  have  in  some  measure  suffered. 

The  Astronomer  Boyol,  from  whose  Annual  Beport  the  pre- 
ceding remarks  have  been  principally  derived,  concludes  that  do- 
cument with  the  following  remarks  on  the  subject  of  magnetical 
and  meteorological  observations  and  their  reduction,  as  carried 
out  at  the  Boyal  Observatory : — 

"  It  seems  scarcely  necessary  for  me  to  state  that,  from  the  first 
day  on  which  I  toot  charge  of  an  Observatory,  it  has  been  my 
determination  to  present  all  results  of  astronomical  observation  in 
a  form  as  far  reduced  as  possible.  The  history  and  nature  of  the 
subject  indicated  clearly  the  course  to  be  followed ;  and  there 
remains  little  to  be  added  at  present,  except  to  compare  the  rather 
widelv  separated  ca^ogues  of  the  principal  stars,  and  to  correct 
the  elements  of  the  large  planets. 

^  Subsequently  the  subject  of  magnetism  was  introduced  into 
this  Observatory ;  and,  after  clearing  all  observations  of  instru- 
mental errors,  it  seemed  difficult  to  sav,  amid  the  bewildering 
irregularity  of  continuous  results,  what  foUowilig  step  would  be 
best.  I  at  length  decided  on  the  investigations  which  are  pub- 
lished in  the  Philosophical  Transactions — '  On  the  Diurnal  In- 
equalities '  (which  include  the  exhibition  of  annual  inequalities 
Ac.),  *  On  the  Lunar  Inequalities,'  and  *  On  the  Analysis  of 
Magnetic  Storms  ;'  and  I  am  so  weU  satisfied  with  the  light  which 
these  seem  to  cast  on  magnetic  phenomeina,  that  my  present  inten- 
tion is  to  go  on  in  the  same  way  until  I  see  reason  to  make  change 
or  addition. 

"  But  I  have  felt  mvself  unable  to  decide  on  any  plan  for  the 
further  treatment  of  the  meteorological  observations,  which  were 
mtroduced  at  the  same  time  as  the  magnetic  observations.  The 
present  time,  however,  in  which  so  many  meteorological  observa- 
tories have  suddenly  sprung  up  and  have  commenced  printing 
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tHeir  observations  in  detail,  seems  a  proper  one  for  considering 
this  subject.  Whether  the  effect  of  this  movement  will  be  that 
millions  of  useless  observations  will  be  added  to  the  millions  that 
already  exist,  or  whether  something  may  be  expected  to  result 
which  will  lead  to  a  meteorological  uieory,  I  cannot  hazard  a  con- 
jecture. This  only  I  believe,  that  it  will  be  useless,  at  present,  to 
attempt  a  process  of  mechanical  theory,  sznt  tllat  all  tnat  can  be 
done  must  be  to  connect  phenomena  by  laws  of  induction.  But 
the  induction  must  be  carried  out  by  numerous  and  troublesome 
trials  in  different  directions,  the  greater  part  of  which  would  pro- 
bably be  failures. 

**  All  tbe  investigations  of  which  I  have-  spoken  imply  consider- 
able increase  of  expense,  probably  least  for  the  firat  head  and 
greatest  for  the  third.  And  it  is,  as  I  conceive,  a  proper  subject 
for  the  consideration  of  the  Board  of  Visitors,  and  6ne  od  which 
I  should  feel  myself  bound  to  respect  their  opinion,  how  far  those 
investigations  should  be  encouraged.  The  doubt,  perhaps,  will 
attach  mainly  to  the  last  of  the  three,  in  which  the  course  to  be 
followed  is  so  obscure,  and  the  expectation  of  success  so  little 
founded.  Still  it  is  not  to  be  put  out  of  view  that  the  Observa- 
tory possesses  perhaps  the  richest  collection  of  accurate  meteoro- 
logical observations  which  exists,  and  that  whatever  is  to  be  done, 
either  now  or  at  some  future  time,  can  probably  be  placed  upon  a 
better  foundation  by  use  of  the  Qreenwich  observations  than  by 
any  other." 

BoYAL  Obsebtatobt,  EDiNBUBaH. — J.  The  principal  meteoro- 
logical work  performed  here  during  the  past  year  has  been  the 
computation  of  the  observations  made  at  fifty-five  stations  of  the 
Meteorological  Society  of  Scotland,  for  the  purposes  of  the  Be- 
gistrar- General  of  Births,  Deaths,  &c,  in  North  Britain,  and  pub- 
lished by  him  in  his  Monthly  and  Quarterly  Beports. 

2.  Becords  of  the  deep-sod  thermometers  with  their  bulbs  sunk 
at  various  depths  in  the  rock  of  the  Calton  Hill,  from  3  to  300 
inches,  together  with  a  small  journal  for  instrumental  purposes, 
have  been  kept  up  as  in  former  years. 

8.  In  the  second  volume  of  his  lately  published  book,  *  Life  and 
Work  at  the  Ghreat  Pyramid,' — ^the  Edinburgh  Astronomer  has 
printed  the  whole  of  his  meteorological  journal  when  living  at  the 
Great  Pyramid  in  1865,  to  the  extent  of  50  pages;  and  in  the 
20  following  ones  has  given  a  discussion  of  the  numbers,  so  iiEur  as 
concerns  bringing  out  correctly  the  mean  results  for  the  period 
and  comparing  them  with  similar  leading  features  in  the  climate 
of  other  countries ;  while  in  the  8rd  volume  of  the  same  work 
there  is  an  inquirv,  extending  through  24  pages,  relative  to  the 
ancient  standard  of  temperati^e  in  the  Great  P^rramid  system  of 
weights  and  measures,  and  the  suitable  graduation  of  its  scale. 
The  actual  temperatures  observed  by  the  author  within  the  Great 
Pyramid,  differ  nearly  7°  from  the  theoretical  amount  expected  ; 
but  he  shows,  more  or  less  satisfactorily,  that  nearly  the  whole  of 
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tliBt  difference  is  due  to  the  anamalouB  circtmiBtaiioes  of  the 
building's  interior  in  the  present  day,  with  its  ancient  ventilating 
channel  stopped  up,  and  its  supply  of  watery  yapour  cut  off.  Ex- 
actly what  amount  of  correction  is  due  to  those  circumstances,  he 
does  not  attempt  to  give  an  authoritative  opinion  upon ;  but  he 
shows  that  tome  correction  on  that  account  is  Just  as  necessary 
there  as  to  correct  a  raw  meridian  altitude  of  sun  or  star,  as 
measured  in  the  sky,  for  refraction.  In  short,  whenever  questions 
of  atmospheric  temperature  are  pushed  to  much  refinement,  the 
influence  of  watery  vapour  (whereon  the  worthy  Secretary  of 
the  Society,  Mr.  Qlaisher,  has  published  so  often  and  so  well)  is 
sure  to  come  to  the  surface,  and  is  found  for  ever  mixing  up  with 
and  modifying  whatever  goes  on  upon  the  surface  of  the  eioth. 

4.  The  subject  of  storm-warnings,  as  inaufi^urated  by  the  late 
lamented  Admiral  FitzEoy,  and  then  their  sudden  abolition  within 
the  last  few  months  either  by  the  Board  of  Trade,  or  a  Committee 
of  the  Boyal  Society,  or  by  the  Admiral's  successors  in  the  Me- 
teorological Office  at  No.  2  Parliament  Street,  having  excited 
much  attention  throughout  Scotland,  the  Chamber  of  Commerce 
in  Edinburgh  requested  the  Astronomer's  sci^itific  opinion  on 
the  case;  a^  he  having  thereupon  sent  his  conclusions  in  the 
shape  of  a  letter,  the  Clmmber  forwarded  it  to  the  Government. 
When  the  public  correspondence  connected  with  stopping  the 
storm-signals  was  ordered  to  be  printed,  on  7th  March,  1867,  as  a 
Blue-book,  on  account  of  a  motion  to  that  effect  in  the  House 
of  Commons  by  Colonel  Sykes,  M.P.  for  Aberdeen,  the  letter 
alluded  to  above  was  not  included.  But  several  weeks  afterwards, 
it  was  published  on  a  s^arate  sheet  of  paper,  and  testified, 
albeit  rather  late,  that  though  there  is  a  wide  difference,  and  even 
an  impassable  gulf,  between  the  whole  method  of  accurate  obser- 
vations, rigid  computation,  and  close  prediction  for  ages  to  come, 
as  characteristic  of  modem  astronomy,  yet  an  astronomer  could 
look  kindly  or,  rather,  justly  upon  meteorology,  even  in  its 
youngest  branch  of  storm- warning,  and  could  see  that  there  were 
the  dements  there  of  great  and  important  benefits  to  the  whole 
community — ^in  a  manner,  too,  which  cannot  be  compassed  by  any 
of  the  older  and  stricter  sciences.  In  short,  the  writer  earnestly 
recommended  the  national  importance  of  meteorological  storm- 
warnings,  which  united  so  much  of  Christian  charity  with  physi- 
cal science,  and  offered  so  powerful  and  yet  so  economical  a 
means  whereby  an  enlightened  G-ovemment  mieht  daily  prove  its 
care  for  the  interests  of  the  people  submitted  to  its  rule,  and 
misht  of);en  save  from  sudden  death  so  many  lives  both  of  sailors 
and  fishermen  that  the  mere  cost  of  the  official  arrangements 
would  be  repaid  again  and  again  in  tiie  course  of  a  single  stormy 
season. 


Cambeidge  Obsebvatort. —  The  observations  consisted  of 
daily  readings  of  the  barometer,  dry-  and  wet-bulb  thermometers, 
maximum  and  minimum  thermometers.    Bain-gauge  readings  at 
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9^  A.M.  The  infitnuuents  were  the  same  as  in  the  previous  year. 
A  short  weekly  Bef>ort  has  been  drawn  up  and  sent  to  the  '  Cam- 
bridge Chronicle '  lor  insertion. 

One  of  Dr.  Bobinson's  anemomet^v  was  erected  on  the  top  of 
a  new  vane ;  it  reads  to  500  miles.  The  rane  is  supplied  with  a 
graduated  circle,  a  fixed  pointer  south,  yane  reading  0^  when 
south,  and  has  been  found  to  work  yery  welL 

I  have  commenced  with  this  year  to  thoroughly  reduce  the  ob- 
seryations  made  with  wet-  and  dry-bulb- thermometers  from  your 
Hygrometrical  Tables. 

Badoliffb  OBBBByATOBT,  OxTOBi). — ^Metcorological  obserya- 
tions  haye  been  made  at  the  SadclifiTe  Obserratory,  Oxford,  during 
the  past  year,  with  the  same  continuous  attention  as  in  former 
years,  and  no  alteration  or  addition  worth  recording  has  been 
made  to  the  instruments.  The  elements  obseryed  by  photographic 
self-registration  are,  as  heretofore,  the  nressure,  the  temperature, 
and  the  humidity  of  the  air,  and  the  yelocity  and  the  direction  of 
the  wind;  and  the  instruments  have  been  thoroughly  efficient. 
The  process  employed  is  that  usually  known  as  the  wax-paper 
process,  and  the  onlj^  difficulty  experienced  during  the  past  year 
nas  been  that  of  settW  a  supply  of  suitable  paper.  This  process 
is  not  much  used  by  pnotograpners  at  the  present  time,  and  in 
consequence  there  is  not  much  demand  for  the  peculiar  paper 
suitable  for  it ;  and  the  difficulty  of  procuring  it  seems  to  be 
increasing. 

During  the  stormy  weather  which  has  been  preyalent  for  many 
months  (since  Noyember  last,  in  fact)  a  great  many  interesting 
records  of  tempests  haye  been  obtained,  some  of  which  haye  been 
obseryed  with  the  registers  made  at  Kew ;  and  the  conyiction 
seems  to  be  becoming  yery  strong,  that  self-registration  in  our 
principal  meteorological  observatories  is  indispensable. 

The  observations  made  in  1864  will  be  published  very  shortly, 
in  conjunction  with  the  astronomical  portion  of  the  Badcliffe  ob- 
servations for  that  year ;  and  the  results  for  1865  are  in  process  of 
reduction.  All  the  astronomical  calculations  are  very  nearly 
complete  to  the  present  time ;  but,  ydth  so  small  a  staff,  it  has 
been  found  impossible  to  push  forward  the  meteorological  reduc- 
tions further  than  is  necessanr  to  keep  pace  with  the  printing. 

The  meteoric  shower  of  iDTovember  1^14  was  well  observed 
here.  A  strict  watch  was  kept  during  that  night  and  the  night 
preceding ;  and  the  number  of  meteors  counted  was  about  8090. 


The  New  Ltvebpool  OBSBByAxoBY,  BmsTOir,  Bibkeitheai) 
(latitude  53^  24'  N.,  longitude  3°  4'  W.) ;  cistern  of  standard 
barometer  212  feet  above  sea-level. — ^The  new  anemometer  erected 
under  the  superintendence  of  Mr.  Follett  Osier,  has  now  been  in 
operation  about  three  months.    The  extemfd  arrangements  for 
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preflsiire-plate,  hemiflpherical  cups,  the  series  of  fans  for  directioD, 
and  the  rain-eauge  are  for  the  most  part  similar  to  those  of  the 
instrument  which  was  in  operation  at  the  old  observatory  during 
the  thirteen  years  ending  December  81, 1866.  The  reoordinff- 
arrangements  are  improTM  by  the  facility  with  which  the  hourbr 
velocity  is  obtained,  and  by  the  addition  of  an  endless  chain  whicn 
carries  the  direction-pencus,  thereby  securing  a  record  of  the  di- 
rection under  all  possible  changes.  On  a  sheet  of  paper,  12  by  18^ 
inches,  are  recorded  continuou^y  throughout  the  day,  the  pressure 
in  pounds  on  the  souare  foot,  the  velocity  in  miles,  the  direction  of 
the  wind,  and  the  fall  of  rain.  The  barograph  which  had  been  in 
operation  three  years  at  the  old  observatory  nas  been  successfully 
removed  and  placed  in  a  room  by  the  side  of  the  standard  baro- 
meter. In  addition  to  the  rain-gauge  attached  to  the  anemo- 
meter, two  others  are  placed  6  inches  from  the  ground,  one  of 
which  is  read  daily  at  9  A.M.,  and  the  other  at  the  end  of  every 
month.  The  standard  barometer  and  wet  and  dry  themometers 
are  read  daily  at  9  x.i£,  and  8  p.m.  The  dry  and  wet  registering- 
thermometers  are  read  daily  at  9  a.m.  The  records  obtained  fix>m 
the  barograph,  anemometer,  and  pluviometer  are  tabulated  for 
each  hour  of  the  day. 
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Horizontal  motion  of  the  Air,  in  miles,  referred  to  Sixteen  Points 
of  the  Compass,  and  Number  of  Hours  in  the  several  months 
of  the  year  the  Wind  blew  from  each  point. 


1866. 

N.N.E. 

N.B. 

E.N.E. 

E. 

E.S.E. 

MUm. 

Hour. 

Miln. 

Boon. 

MUe*. 

u«^ 

Miles. 

Hoim. 

Miles. 

Boon. 

January 

February    ... 
Maroh 

169 
57 
31 

47 
12 

31 

33 

4 

6 

20 

343 
1002 

478 
330 
403 

•11 

709 
49 

3 
35 
94 
47 

It 

22 

13 

log 

»4 
697 
387 

31 
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15 



4 
21 
86 

12 
48 

14 

6 
119 

4 

221 
41 

49 

209 

34 
36 

1 

36 
II 

10 
50 

5 
9 

4 

.11 

5*3 

451 
7» 

133 
97 
55 

251 
10 
21 

I 

5 
20 

44 
35 

11 

18 

10 

3> 

I 
6 

April  

l^ay    .......:. 

June  ••*..... 

July    

WIMJ             ......... 

August  

September ... 

October 

Koyember  ... 
December  ... 

1585 

331 

35»8 

430 

2882 

421 

2642 

351 

•857 

210 

June.3 
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Horizontal  motion  of  the  Air,  in  miles  (continued). 


1866. 

S.E. 

s.aE. 

S. 

S.S.W. 

S.W. 

UUcs. 

Boon. 

Mfle*. 

Houn. 

MilM. 

Houn. 

MUe«. 

Houn. 

MUm. 

2283 

2061 

515 

789 

53* 

1120 

in 

1735 

4473 

Hoon. 

167 

"5 

54 

^S 
48 

92 

44 

83 

'11 

197 

January 

Petaruajry    ... 
March 

6i 
68 

470 

"37 
179 

X 

266 

113 
135 

7 
8 

4« 

12 

*7 

504 

69 

47* 

225 

7" 
102 
260 
232 
161 

63 

4« 
8 
30 
12 
3a 
35 
"3 
21 
28 

17 
18 
10 

1409 
367 
338 
97 
129 
280 
61 

309 
156 
237 

85 
39 
40 
12 
22 
35 

li 

72 
44 

2710 
1298 

6]2 

593 

1'5 
871 

139 

822 

1335 
360 
632 
732 

161 
96 
49 
5» 

11 

28 

83 
no 

39 

it 

Anril  

^  ::::::::: 

JUI16          .  .  t  r 

JidT     

August    

September  ... 

October  

Noyember  •.. 
December  ... 

2196 

309 

2403 

175 

4238 

439 

10419 

870 

15284  1219 

1866. 

W.S.W. 

W. 

W.N.W. 

N.W. 

N.N.W. 

MOm. 

Houn. 

Mile*. 

Hoon. 

Miles. 

Bonn. 

MilM. 

Bonn. 

Miles. 

Boon. 

January 

February   ... 
March 

2361 
2158 

458 
1220 

866 
1260 
1642 
1467 
1893 

229 

1594 
1987 

15' 

149 

49 

9' 

75 

108 

150 

113 

"37 
22 

148 

33a 
500 
391 
478 
221 

493 
1045 

692 
179 

1354 
1914 

43 
4» 
39 

21 

90 

104 

66 

17 
113 
142 

293 

1 

359 
494 
732 

377 

'f 

653 

11 

14 
12 

7 
4" 
45 
70 
29 

J9 
80 

57 

289 

3  "4 
636 

4* 
34a 
321 

431 

388 

182 

37 
5» 

lOI 

8 

II 

"4 

tl 

»4 

18 
276 

Vd 

'I] 
301 

65 

III 

350 

45 

2 
4" 
5» 
21 
80 
17 
58 
"7 
II 

17 
4" 
10 

Anril  

S&y ::::::::: 

June  

July     

August   

September  ... 

October 

Noyember  ... 
December  ... 

'7135 

1329 

9250 

841 

4539 

461 

4789 

599 

2397 

367 
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Horizontal  motion  of  the  Air,  in  miles  (eonHnued). 


1866. 

N. 

Greatest  prea- 
Buredurmg 
the  month. 

Dajon 

which  it 
ooeurred. 

MUcs. 

Hoon. 

11m.  on  iq.  ft. 

January 

February    ... 
March 

135 
»49 

570 

»77 
5' 

11 

10 

17 

9 

11 

49 
21 

5 

a4 

12 

J 

I 
4 

21-5 
187 
ai'o 
185 
ii'5 
124 
10*0 
i6-s 

12-5 

1 1-6 
I4-S 

8tii 

23rd 

i6th 

nth 

17th 

29ih 

7^1 

nth 

28th 

8th 

9th 

April  

S&y    

Jun6   ......... 

July    

August   

September  ... 

October  

Noyember  ... 
December   ... 

1638 

»53 

Total  horizontal  motion  of  air  during  the  year  1866=88,264 
miles.  Of  this,  482  miles  is  not  accounted  for  in  the  Table,  as 
(owing  to  accidents)  the  hourly  horizontal  motion  of  the  air  on 
March  5th  and  6th  and  on  some  hours  of  April  12th  and  May 
27th  was  not  recorded. 

Cape  of  Good  Hops  Metbobolooioal  Statiom. — In  our  last 
Annual  Beport  we  mentioned  that  the  meteorological  returns  of 
the  colonial  observers  were  undergoing  reduction  with  a  view  to 
their  publication.  These  returns  have  since  been  publisbed,  and 
form  a  valuable  addition  to  the  meteorology  (hitherto  little  known) 
of  these  districts. 

These  stations  were  founded  in  1859-60,  when  the  Colonial 
Parliament  voted  a  sum  of  money  for  **  establishing  a  system  of 
sound  meteorological  observations  at  eligible  places  in  the  Co- 
lony ;"  and  the  selection  of  the  instruments  was  entrusted  to  a 
practical  meteorologist  who  happened  to  have  just  left  the  Colony 
for  England  on  leave  of  absence.  Li  January  1860,  that  gentle- 
man arrived  with  the  instruments  in  charge ;  and  they  were  at 
once  taken  to  the  Boyal  Observatory,  at  the  Cape,  and  the  baro- 
meters mounted  for  comparison  with  the  Observatory  standard. 
The  instruments  consisted  of  ten  sets  supplied  by  Messrs.  Negretti 
and  Zambra,  each  set  consisting  of  the  l^owing  instruments : — 

One  standard  barometer,  vdth  tube  of  the  diameter  0'4  inch. 

One  nuLTiTmiTn  thermometer. 

One  minimum  thermometer. 

One  dry-  and  one  wet-bulb  thermometer. 

One  blackened-bulb  thermometer. 

One  rain-gauge  (Olaisher's). 
The  whole  of  these  instruments  w»e  compared  with  the  standards 
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of  the  Bojal  Obaeryatoiy,  Greenwich,  by  Mr.  Glaisher,  who  fur- 
nished a  certificate  with  each  inBtrument. 

Exclusive  of  the  preceding  infltruments,  six  mounted  baro- 
meters  were  purchased  from  Messrs.  Troughton  and  Simms ;  also 
at  a  later  date,  from  Negretti  and  Zambia,  twenly  rain-gauges 
(Ghlaisher's)  and  fire  Bobmson*8  anemometers. 

As  before  mentioned,  the  barometers  were  rigoromdr  compared 
at  the  Observatories  of  Gbeenwich  and  the  Cape  of  Good  Hope, 
the  result  for  each  barometer  depending  upon  from  thirty  to  forty 
comparisons  at  Greenwich,  and  the  same  number  at  the  Capet, 
earned  on  during  sereral  weeks.  The  two  standards  (Gbeenwich 
and  Cape)  are  bj  the  same  maker  (Newman),  and  differ  only  in 
the  diametCTS  of  their  tubes,  that  of  Greenwich  being  O'SGS  inch, 
and  that  of  the  Ci^  0'508  inch.  By  means  of  the  series  of  com- 
parisons with  nine  out  of  the  ten  barometers  sent  from  England 
(one  having  been  broken  on  the  pas8a|;e),we  obtain  the  following 
useful  and  interesting  Table,  givrng  with  great  accuracy  the  rela- 
tion between  the  Gbeenwich  and  Cape  standards : — 


Beadingsof— 

Gape  Colonial 
(3k>Ternmeiit 

Barometen. 

Greenwich  Standard 

Cape  Standard  -  Co- 

-Cape  Colonial  Go- 

lonial'QoTemmoat 

Temment  Barometon. 

Barometer*. 

No. 

in. 

in. 

290 

+o*oo6 

+0*0178 

337 

-  -007 

+  -0067 

33« 

+  -oia 

+    0449 

340 

+  -016 

+  -0251 

341 

+  -oio 

+  -0217 

34* 

+    007 

+  -0*57 
+    0287 

35* 

+  -oai 

368 

+  -045 

-f  -0378 

369 

+  -004 

+  -0137 

Moms 

+   0104 

-f    0226 

From  the  mean  yalues  in  the  preceding  Table,  it  is  evident  that 
the  readings  of  the  Cape  Obsenratoij  standard  are  higher  than 
the  readings  of  the  Greenwich  Obserratoiy  standard  by  0*012  inch. 

The  yenflcations  of  the  instruments  harinfi;  been  thus  performed, 
the  seyeral  sets  of  instruments  were  distributed  throughout  the 
Colony ;  but,  owine  to  the  rough  nature  of  the  country,  it  was 
necessary  to  wait  for  suitable  opportunities  and  means  of  conyey- 
ance  in  order  to  transport  the  mstruments  to  their  destinations ; 
and  there  were  none  in  position  for  observation  before  the  middle 
of  1861. 

Several  changes  occurred  in  the  dispjosition  of  the  instruments, 
which  need  not  be  herein  mentioned ;  it  will  be  sufficient  to  state 
that  complete  meteorological  returns  have  been  received  and  pub- 
lished from  the  following  stations  :—6raaff-Beinet,  1st  January, 
1863,  to  1st  January,  1866;  Worcester,  for  the  same  period ;  Mossel 
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Bay,  1st  January,  1862,  to  27th  October,  1868 ;  Somerset  West, 
1st  August,  1861,  to  1st  August,  1864  ;  Simon's  Town,  1st  July, 
1861,  to  Ist  January,  1866;  and  Eoyal  Observatory,  Gape  of 
Grood  Hope,  from  1st  January,  1862,  to  1st  January,  1866.  In 
addition  to  these  complete  journals,  there  are  many  partial  jour- 
nab,  consisting  chiefly  of  records  of  rainfall.  Observations  at  the 
foregoing  stations  were  made  at  9^  a.ic.,  1^  p.] 


'.M.,  and  5^  p.m.  ;  and 
at  the  Observatory  additional  observations  were  made  at  5^  iL.M. 
and  9^  p.m.,  at  which  times  observations  were  continually  made  of 
barometer,  dry-  and  wet-bulb  thermometers,  and  mATiniiim  and 
minimum  temperatures,  also  the  estimated  direction  and  force  of 
the  wind,  the  state  of  the  sky,  rainfall,  and  occasional  remarks. 
These  observations  are  reduced  to  mean  values,  the  readings  of 
the  barometer  being  reduced  to  32^,  by  the  use  of  Table  IL  of  the 
Beport  of  the  Cpmmittee  of  Physics  including  Meteorology,  ap- 
'  proved  by  the  Boyal  Society.  jFor  the  calcmation  of  the  dew- 
point  from  observations  of  the  dry-  and  wet-bulb  thermometers, 
Glaisher's  Eactors  (Hygrometric  Tables,  3rd  edition.  Tab.  U. 
p.  iv.)  have  been  employed.  They  have  been  tested  by  Begnault's 
hyp;rometer  at  the  Cape  Observatory  ;  and  the  Commission  ap- 
pomted  to  superintend  the  reduction  of  the  observations  has  been 
assured  that  they  are  as  suitable  for  the  climate  of  the  Cape  as 
for  that  of  Enslandy  the  coincidence  being  as  close  as  the  mrect 
observation  of  the  dew-point  admits  of. 

To  diminish  the  troiible  of  interpolation,  as  well  as  the  chance 
of  committin^errors  when  dealing  with  negative  qiuntities.  Tables 
founded  on  Qlaisher's  numbers  were  printed  for  the  observers, 
and  were  employed  by  them  for  calculating  the  dew-point  and 
humidity. 

Finally,  a  few  words  may  be  devoted  to  the  tabular  results  of 
the  reduced  observations ;  and  the  plan  which  has  appeared  the 
most  compact,  and  which  has  therefore  been  adopted  for  the  ex- 
hibition of  the  climatic  circumstances  of  the  stations,  is  the  one 
employed  by  Sir  Henry  James,  K.C.B.,  in  the  volume  of  Abstracts 
of  Meteorological  Observations  at  the  Stations  of  the  Boyal  En- 
gineers, 1853-59.  The  tabular  results  for  each  month  and  year  at 
each  station  form  the  chief  bulk  of  the  published  returns.  These 
are  followed  by  a  Table  for  each  station,  exhibiting  the  means  of 
the  more  important  data  in  the  preceding  pages ;  and  these  latter 
Tables  are  considered  to  represent  approximately  the  climatic  cir- 
cumstances of  the  respective  stations. 

Then  follows  an  important  Table  which  provides  an  abstract  for 
convenient  reference  and  comparison.  Herein  we  have  in  broad 
evidence  the  high  mean  temperature,  the  great  range  of  tempera- 
ture, the  small  rainfall,  and  the  humidity  of  the  air  at  G^raaff- 
Beinet.  At  Worcester  the  annual  temperature  is  2°  lower ;  yet 
the  ranges,  humidity,  and  rainfall  are  pretty  nearly  the  same.  At 
G-raham's  Town  the  mean  temperature  is  also  2^  lower  than  at 
Graafl^-Beinet,  but  the  diurnal  range  is  6°  less,  and  the  rainfall 
twice  and  half  as  abundant.  Of  the  stations  near  the  sea,  ther« 
is  only  one  year  at  Mossell  Bay  for  comparison  with  the  others 
— 1862,  a  year  remarkable  for  heavy  rain;  yet  only  llj  inches 
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fell  there,  while  86  inches  fell  at  Simon's  Town,  and  82  inches  at 
the  Observatory. 

With  the  influences  that  produce  these  differences  we  have  not 
at  present  to  deal,  but  with  facts  which  more  or  less  influence  the 
resources  of  the  Colony.  For  example,  so  far  as  the  evidence  con- 
tained in  the  last-mentioned  Table  extends,  G-raaff-Eeinet,  Wor- 
cester, and  Mossel  Bay  must  be  content  with,  and  make  the  best  of, 
about  one-half  the  amount  of  rain  that  Somerset  West,  Simon's 
Town,  Cape  Town,  or  Graham's  Town  is  favoured  with. 

The  Commission  appointed  to  reduce  and  publish  these  observa- 
tions concludes  its  able  Eeport  with  the  following  recommendation, 
viz.  "  to  provide  each  gaol  with  a  rain-gau^e,  the  gaoler  to  manage 
the  register  under  the  superintendence  of  the  civil  commissioner. 
Thus  may  be  obtained,  for  the  mere  cost  of  the  gauges,  the  abso- 
lute and  relative  falls  at  numerous  localities  throughout  the 
Colony,  and  in  a  manner  more  complete  than  can  be  hoped  for  by 
any  other  method." 

They  also  consider  that  fitting  instruments  for  self-registering 
the  direction  and  pressure  of  the  wind  are  necessary  adjuncts  to 
the  several  instruments  already  provided,  but  cannot  venture  to 
recommend  that  these  should  be  purchased,  on  account  of  their 
expense. 

Eaikpall  Intestigatioks. — Mr.  Symons's  attention  during 
the  past  year  has  been  devoted  to  the  examination  of  existing 
rain-gauges,  rather  than  to  the  establishment  of  new  ones.  The  few 
additional  stations,  however,  are  in  very  important  districts,  six 
established  in  Mid- Wales  by  Mr.  Bateman,  and  about  twenty 
started  in  Cumberland  and  Westmoreland  by  Mr.  Balme  of  Gbras- 
mere  and  Mr.  Symons. 

The  total  number  of  gauges  visited  and  tested  is  now  consider- 
ably over  200,  and  almost  weekly  increasing.  The  experimental 
gauges  started  by  Colonel  Ward,  £ev.  J.  Chadwick  Bates,  Mr. 
Chrunes  and  Mr.  Symons  are  all  continued,  and  some  of  the  results 
Are  under  discussion ;  the  last-mentioned  set  have  been  removed 
to  a  more  open  position  and  placed  under  the  care  of  Eev.  T.  E. 
Crallan,  Framfield  Lodge,  Uckfield. 

The  amount  of  evaporation  from  rain-gauges  cursorily  referred 
to  last  jear  has  so  recently  been  discussed  in  our  '  Proceedings ' 
(vol.  in.  p.  826  and  408)  that  further  notice  is  unnecessary. 

The  last  subject  requiring  mention  is  the  plan  proposed  and 
carried  out  by  Mr.fiymons  for  obtaining  the  altitude  of  stations 
at  a  distance  from  the  lines  of  levelling  of  the  Ordnance  Survey, 
by  discussing  a  set  of  simultaneous  harometer  readings  taken 
during  the  ten  days  Majr  24th  to  June  2nd,  1867,  inclusive.  Of 
course  these  will  only  yield  approximate  results ;  but  they  will 
remove  much  uncertainty  (being  probably  correct  to  20  ft.),  and 
in  their  turn  they  will  give  ^lace  to  accurate  results  when  the 
spirit-levelling  has  been  earned  up  to  the  various  places.  At 
present  many  gauges  are  twenty  miles  or  more  from  the  nearest 
Ordnance  bench-mark. 
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Ths  Mbtsobologio^l  Sooiett  of  MAVBimrs. — ^The  Society 
and  the  Obseirafcoiy  have  been  working  together  nnd^  a  Com- 
mittee, the  Qovernment  of  the  Colony  voting  an  annual  grant  for 
meteorological  purposes,  and  the  Members  of  the  Socie^  contri- 
buting towards  the  repayment  of  the  expense  by  their  annual  sub- 
scriptions.   One  main  object  has  been  to  establish  subsidiary  ob- 
servatories at  outposts;  and  observations  are  now  being  taken 
systematically  at  Kodriguez,  Seychelles,  and  the  capital  of  Mada- 
gascar, by  competent  observers  with  standard  instruments.     We 
nope  to  be  able  to  extend  our  operations  to  some  other  sta- 
tions in  the  Indian  Ocean,  as  Agalega  and  St.  Brandon.     In 
Mauritius  itself  there  are,  besides  the  Observatory,  four  stations 
at  which  observations  on  the  pressure  and  temperature  of  the  air, 
Ae.,  are  taken  at  stated  hours  daily,  and  twenty-one  stations 
at  which  the  rainfall  is  registered.    There  are  other  stations,  at 
which  the  temperature  alone  is  recorded.    All  these  observations 
are  forwarded  monthly  to  the  central  Observatory  for  reduction  Ac. 
Hitherto  the  Observatory  staff  has  not  been  numerous  enough  to 
take  more  than  five  daily  and  hourly  observations  on  the  21st  of 
each  Inonth;  in  bad  weather,  however,  half-hourly  observations 
are  frequently  taken.     A  new  Observatory  is  about  to  be  built  in 
a  better  locahty ;  and  the  object  of  my  visit  to  England  is  to  make 
the  necessary  arrangements  for  procuring  working-plans  for  the 
buildings,  instruments,  &c.     Lately  a  time-ball  service  has  been 
established ;  and  the  new  Observatory  will  have  also  to  occupy 
itself  with  terrestrial  ma^etism  as  well  as  meteorology.     Tiie 
instruments,  both  magnetical  and  meteorological,  are  to  be  self- 
recording.    In  an  idand  like  Mauritius,  depending  on  agriculture 
and  commerHce,  the  study  of  changcfl  of  weather  naturally  en- 
grosses considerable  attention.     During  the  hurricane-season,  in 
particular,  the  state  of  the  barometer  and  weather  is  anxiously 
watched  by  all  classes,  but  more  especially  by  the  planters ;  and 
so  unerring  are  the  signs  of  an  approaching  hiuricane,  and  so  well 
are  they  Imown  even  by  the  common  people,  that  a  storm  never 
visits  the  island  by  surprise.    Another  great  object  of  the  Society 
has  been  to  trace  the  rise  and  progress  of  gales  and  hurricanes  in 
the  Indian  Ocean,  and,  indeed,  of  all  marked  changes  of  weather. 
For  this  purpose  the  meteorological  data  obtained  from  ships'  logs 
are  carefully  tabulated  in  chronological  order.    This  work  has  been 
carried  on  diuring  the  last  fourteen  years,  and  a  large  body  of  fiicts 
is  now  collected.    About  170,000  <^y«'  observations  in  the  Indian 
Ocean  are  now  available  for  the  construction  either  of ''  synoptic  " 
or  ^  mean "  charts  of  the  force  and  direction  of  the  winds,  &c. 
Many  of  the  hurricanes  that  have  occurred  in  the  course  of  that 
period  have  been  described  in  the  Society's  Transactions.  A  con- 
siderable number  of  synoptic  charts  showing  the  winds  and 
weather  at  noon  have  also  been  projected ;  and  the  Society  is  taking 
steps  for  publishing  a  chart  for  each  day  for  a  period  of  twelve 
months.    There  is  a  wonderful  and  a  beautiful  connexion  between 
the  gales  and  hurricanes  at  a  distance  and  the  weather  at  Fort 
Louis.     By  watching  the  barometer,  the  wind,  and  the  sky,  the 
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exifltenoe  of  a  gale,  and  its  locality,  may  be  known  with  oer- 
tainty.  

The  Coimoil  cannot  help  expressing  regret  that  a  Committee  of 
the  Boyal  Society  has  discontinued  the  use  of  storm-warnings, 
particularljr  on  occasions  of  well-nuirked  storms,  whose  courses  are 
known  in  time  to  warn  the  ports  and  places  which  they  are  likely 
to  pass. 

The  Council  also  are  unable  to  see  how  the  mere  establish- 
ment of  six  observatories,  where  observations  have  already  been 
made  for  mai^y  years,  can  much  advance  our  knowledge  of 
meteorology.  _ 

The  following  is  a  Tabular  statement  of  the  present  strength  of 
the  Society : — 


F^0W9. 

Totals. 

Life. 

Ordinary. 

Honorary. 

1866,  June  20   

56 

262 

10 

328 

Since  elected 

+i 

... 

24 

-  1 

-  4 
-17 

.. . 

24 

0 

-  4 

-17 

Since  compounded    . . . 
Deceased    

Eetired  

1867,  June  19    

67 

264 

10 

331 

The  Society  has  to  regret  the  death  of  several  of  its  Fellows ;  the 
deceased  Fellows  are : — 

Thomas  Herbert  Barker,  Esq.,  M.D.,  F.E.C.S.,  F.E.S.B.,  who 
was  elected  into  the  Society  on  May  7, 1850. 

Alexander  John  Cuming,  Esq.,  A.K.C.,  elected  June  17, 1868. 
G^eorge  Dollond,  Esq.,  F.E.A.S.,  elected  November  27, 1855. 
J.  Lake,  Esq.,  C.E.,  elected  March  19, 1862. 

ThoicasHesbbbtBabe£b,M.D.,F.B.C.S.,F.RS.E.— At  the  a^ 
of  fourteen,  Thomas  Herbert  Barker  was  apprenticed  to  Mr.  Hams, 
a  surgeon  pAictising  in  Birmine^ham,  with  whom  he  stayed  four 
years.  He  afterwaras  pursued  his  studies  in  Birmingham  for  one 
year,  taking  out  his  lectures  at  the  Snow  Hill  School  of  Medicine, 
and  his  practice  at  the  General  Hospital.  At  the  a^e  of  twenty 
years  he  went  to  University  ColWe,  London,  and  for  twelve 
months  was  house  surgeon  to  the  University  College  Hospital. 
During  the  period  of  his  London  life  he  stayed  for  some  months 
with  Dt,  Copland,  and  wrote  out  from  the  learned  doctor's  notes, 
or  from  dictation,  many  a  nage  of  the  now  famous  and  world-spread 
Dictionary.     He  has  told  us,  more  than  once,  that  these  lessons 
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in  literature  mye  him  his  taste  and  reliah  for  the.  prosecution  of 
scientific  memcine ;  they  bpenecl  to  him  how  much  there  was  to 
be  done,  how  much  haa  been  accumuhited,  and  how  little  was 
known. 

Dr.  Barker  qualified  for  the  practice  of  his  profession  in  the 
year  1837,  by  passing  at  the  Apothecaries'  Hall.  In  1842  he 
passed  the  College  of  Surgeons  as  a  member ;  in  1845  he  passed 
for  the  M.B.  of  the  University  of  London,  and  in  1847  for  the 
M.D.  of  the  same  University;  in  1851  he  took  up  the  F.RC.S. 
by  examination.  So  far  as  degrees  were  concerned,  he  thus  ob- 
tained all  that  were  in  the  reach  of  the  man  who  is  in  general 
practice,  the  most  difficult  and  the  highest. 

Spon  after  becoming  qualified  he  settled  in  Bedford.  And 
there  might  be  surgeons  who  on  particular  points  of  operations 
'were  superior,  and  physicians  who  in  special  points  of  practice 
were  superior ;  but,  accepting  him  as  physician  and  as  surgeon,  he 
combined  the  arts  in  a  degree  truly  surprising.  His  medical 
knowledge  in  diagnosis  was  of  the  positive  kind,  and  his  views  on 
treatment  clear,  common-sense,  advanced.  His  Bur|;ical  know- 
ledge was  equally  sound ;  and  when  the  surgeon's  kni&  was  in  his 
hand,  he  was  as  collected  and  as  calm,  if  not  as  brilliant,  as  his 
master,  Listen. 

His  writings  had  and  have  about  them  a  practical  value.  The 
subjects  are  obviously  spontaneous,  and  the  style  also.  The  style 
is  never  obscured  by  hard  terms,  never  scientific  for  the  mere 
sake  of  being  so,  and  never  so  popular  as  to  be  out  of  the  pale  of 
strict  science. 

Omitting  his  minor  essays,  his  numerous  published  letters,  and 
his  reports  of  private  cases,  we  may  refer  to  his  paper  on  '  Ento- 
zoa,'  his  essay  on  *  Malaria,'  and  his  last  essay  on  '  Disinfection 
and  Deodorization,'  published  in  the  '  British  Medical  Journal,' 
on  the  first  day  of  the  present  year  (1866),  as  his  masterpieces. 
These  essays  all  obtained  prizes :  the  first  bad  awarded  to  it  the 
silver  medal  of  the  Medical  Society  of  London ;  the  second  the 
Pothergillian  gold  medal  of  the  Medical  Society  of  London ;  and 
the  last  the  Hastings  gold  medal  of  the  British  Medical  Associa- 
tion. The  grand  characteristics  of  each  of  these  works  is  industry. 
They  are  clear  expositions  of  all  and  everything  upon  which  they 
treat ;  they  exhibit  learning,  judgment,  and  knowledge — but  far 
above  all,  mdustry.  If  this  industry,  so  pointed,  so  rorcible,  had 
been  tipped  never  so  faintly  with  genius,  the  works  would  have 
ranked  amongst  the  first  of  the  age. 

Apart  from  the  direct  position  of  the  practioner.  Dr.  Barker 
stood  prominent  as  a  practical  sanitarian.  His  first  labours  in 
sanitary  service  had  rererence  to  his  own  locality.  His  reports  on 
the  mortality  of  Bedford  and  of  thirty-nine  rural  parishes ;  and 
his  papers  *  On  Poul  Air  and  Fever  as  exemplified  in  the  sanitary 
condition  of  Bedford,'  were  essays  as  clear  and  precise  as  they 
were  outspoken  and  honest.  They  had  one  misfortune  only,  that 
of  being  lessons  in  advance  of  their  time;  and  they  called  down,  as 
all  such  useful  and  novel  labours  must,  severe  local  criticism, 
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which  was  to  him  (for  he  was  excessively  susceptible  under  un- 
£ur  criticism)  a  source  of  much  anxiety  and  pain.  They  raised 
his  impulses  perhaps  unduly  at  times ;  but  withal  he  was  m  every 
sense  to  be  excused,  for,  labouring  for  the  common  good,  he  was 
assailed  as  fiercely  as  though  he  were  bringing  down  on  his  towns- 
men a  common  <^Jamity.  In  the  end  his  arguments  prevailed  of 
course,  and  at  this  time  Bedford  is  a  healthier  town  than  it  was 
before  he  commenced  his  unsparing  and  vifi;orous  work ;  but  it 
would  have  been  one  of  the  most  healthy  of  towns  by  this  time, 
had  his  views  and  teachings  been  received  with  proper  attention  and 
studied  with  an  unbiased  determination  to  learn  from  them  the 
important  truths  they  conveyed. 

As  a  sanitarian  Dr.  Barker  saw  also  the  importance  of  com- 
bining social  with  sanitary  imnrovements ;  and  one  of  his  sugges- 
tions m  this  direction  is  singularly  happj^r.  He  proposed,  towards 
the  close  of  the  year  1864,  the  erection  of  town  and  village 
kitchens,  where  the  food  of  the  poor  might  be  cooked  at  little  ex- 
pense and  in  a  way  that  should  render  it  most  wholesome  and 
most  nutritive.  To  be  able  to  carry  out  this  plan,  he  calculated 
with  extreme  caire  every  possible  source  of  expense,  and  he  had  it 
in  his  mind  to  put  the  principle  practically  to  the  test.  His  paper 
on  this  subject  will  be  found  in  the  '  Social  Science  Eeview '  for 
December  1864. 

In  the  study  of  physical  science  there  was  never  a  more  ardent 
student :  every  new  discovery  was  to  him  a  source  of  joy  and 
pride.  He  was  a  fair  chemist,  an  astronomer  of  some  practical 
skill,  and  a  good,  diligent,  and  practical  microscopist.  Ho  had 
« taste  for  meteorology  from  his  earliest  days,  and  he  retained  and 
quickened  it  to  the  last.  He  transformed  his  garden  into  an  ob- 
servatory, planted  it  with  good  instruments,  and  took  his  obser- 
vations with  punctuality.  At  his  instance,  a  registration  of  dis- 
ease in  relation  to  meteorological  phenomena  was  commenced 
many  years  ago  in  the  *  British  Medical  Journal,'  was  continued 
for  a  considerable  period,  and  ought  never  to  have  been  aban- 
doned. For  services  rendered  to  meteorological  science,  and  for 
successfully  defending  their  privileges  wlien  the  published  records 
they  furnished  to  the  Government  were  denied  tnem,  a  large  body 
of  meteorologists  presented  Dr.  Barker  with  a  testimonial  in  the 
form  of  a  chronometer,  in  1858. 

The  study  of  antiquities  and  of  history  was  pursued  by  Dr. 
Barker  rather  as  an  amusement  than  as  a  labour.  In  these  de- 
partments he  had  no  ambition  to  excel ;  but  when  he  touched  he 
could  not  help  seizing ;  and  many  a  dry-as-dust,  Who  knew  no  more 
than  our  busy  friend,  has  become  celebrated  simply  because  on 
other  matters  he  knew  nothing  at  all. 

Finally,  it  was  the  object  of  Dr.  Barker's  life  to  become  the 
medical  biographer  of  his  day  and  generation.  He  wished,  he  told 
us,  "  to  throw  into  the  future  a  faithful  representation  of  medicine 
as  he  saw  it."  This  was  the  origin,  this  the  intention,  of  those 
biographical  memoirs;  and  whoever  may  have  read  them  with 
care  must  feel  that  they  offered,  as  they  came  from  their  master's 
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hand,  evidence  of  singular  talent  and  aptitude  for  the  Bpedal  work. 
The  analyses  have  been  so  just,  the  estimates  so  £Eiir,  the  award  of 
honour  so  delicate,  that  even  these  who  have  been  most  opposed 
to  the  system  of  contemporary  biography,  have  been  unable  to 
expose  even  a  feiult  in  the  details. 

In  addition  to  his  medical  qualifications,  Dr.  Barker  was  a 
Fellow  of  the  Boyal  Society  ot  Edinburgh,  ex-president  of  the 
South  Midland  Branch  of  the  British  MecBcal  Association,  presi- 
dent of  the  Bedford  Literary  Institute,  correspondinfi;  member  of 
the  Natural  History  Society  of  Neuchfttel,a  Fellow  of  the  Medical 
Society,  the  Eoyid  Medico-Chururgical,  the  Obstetrical,  the  Epi- 
demiological, the  Pathological,  and  the  Microscopical  Societies  of 
London,and  a  Fellow  of  theBritishMeteorolodcalSociety.  He  was 
one  of  the  most  active  members  of  the  British  Medical  Association. 

In  the  death  of  Dr.  Barker  the  general  practitioners  of  medicine 
in  England  have  lost  one  of  their  representative  men — ^perhaps,  as 
a  man  of  general  science  as  well  as  a  practitioner  of  medicine,  the 
representative  man  of  their  body.  In  bis  death  science  altogether 
has  sustained  a  loss  it  is  hard  to  estimate ;  for  he  was  still  young 
in  thought  and  action,  and  old  only  in  experience  and  knowledge. 
But  through  our  sorrow  there  shines  forth  the  hope  that  his 
example  wQl  not  be  lost.  Dead  he  is  in  his  mortality  ;  but  his 
spirit  still  lives  with  us,  teaching  to  the  humblest  working  student, 
to  the  proudest  scholar,  the  lessons,  that  labour  hallows  small  and 
great,  and  that  nothing  is  hallowed  that  is  not  laboured.  Let  our 
tears  dry.      Mori  estfelieis  antequam  mortem  invocet.     Vale. 

Mr.  A.  J.  CvMiKa  wasbom  at  Portsmouth  on  the  13th  of  May, 
1843.  He  was  the  eldest  son  of  George  Cuming,  Esq. — ^a  direct 
lineal  descendant  of  the  Cuming,  so  famous  in  Scottish  history,  who 
was  killed  by  Bobert  Bruce  in  the  phurch  of  Dumfries. 

He  early  showed  a  decided  taste  for  engineering  and  mechanical 
pursuits,  and  when  only  fourteen  constructed  a  working  model  of 
a.  steam-engine,  with  the  aid  of  an  amateur's  lathe,  without  having 
had  the  advantage  of  examining  the  parts  of  a  steam-engine  before ; 
and  in  the  same  way  he  made  a  small  hydraulic  ram.  Indeed  he 
had  little  love  fur  the  sights  which  usually  interest  children,  but 
was  at  once  attracted  by  anything  in  the  shape  of  mechanism. 

At  the  age  of  sixteen  he  entered  King's  College,  London,  where 
he  remained  three  years.  At  the  end  of  his  ^st  year  he  came 
out  Divinity  and  Mathematical  prizeman,  and  in  each  of  the  two 
succeeding  years  carried  off  the  prize  for  mathematics. 

The  early  bent  of  his  mind  for  the  profession  of  civil  engineering 
never  wavered,  but  became  more  fixed  and  decided  as  the  time  drew 
near  for  him  to  make  choice  of  a  profession ;  and  in  February  1863 
he  was  articled  to  Mr.  Beardmore,  Member  of  the  Council  of  the 
Institution  of  Civil  Engineers,  and  late  President  of  this  Society, 
with  whom,  when  the  three  years  of  his  articles  expired,  he  remained 
as  an  assistant,  and  by  whom  he  was  much  valued  and  esteemed. 

Mr.  Cuming  was  enthusiastically  fond  of  his  profession,  follovnng 
it  with  an  earnestness  and  self-reliance  which  gave  promise  of 
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future  useftilaess  and  success.  ( )f  his  great  taleut,  untiring  energy, 
perseverance,  and  inventive  faculty  there  could  be  but  one  opinion. 

On  June  17, 1863,  he  was  elected  a  Member  of  this  Society. 
At  the  Anniversary  Meeting  in  1865  he  was  appointed  Librarian, 
a  post  he  very  ably  filled ;  and  in  June  1866  he  was  elected  Mem- 
ber of- Council.  He  contributed  several  papers  to  the  'Pro- 
ceedings' of  the  Society,  and  carried  out  some  experimental 
inquiries  on  the  fall  of  rain. 

On  the  8th  of  October,  1866,  he  was  seized  with  rheumatic  pain 
in  the  knee,  which  soon  developed  itself  as  rheumatic  fever,  nrom 
which,  however,  he  was  rapidly  recovering,  when  early  on  the 
morning  of  the  23rd  he  died  quite  suddenly  from  &tty  degenera- 
tion of  the  heart,  which  disease,  quite  unknown  to  himself  or 
firiends,  had  been  more  than  two  years  sowing  the  seeds  of  his 
lamented  death. 

G-EOBGE  DoLLOOT). — ^Bom  18th  of  December^  1797,  died  22nd 
of  September,  1866,  educated  at  Dr.  Lord's  School  at  Tooting ; 
succeeded  his  uncle  in  St.  Paul's  Church  Yard,  1862.  He  was  a 
F.E.A.S.,  r.E.Q-.S.,  and  a  Member  of  the  Corporation  of  the  City 
of  London,  <fcc.  Ac.  

The  following  Papers  have  been  read  at  the  Ordinary  Meetings 
during  the  Session  1866-67  :— 

1.  "  Comparison  of  Standard  Barometers  at  different  Observa- 

tones  in  Europe.'*     By  Lieut.  Eikatcheff,  I.E.N'. 

2.  "  Comparison  of  Thermometers  at  different  Observatories  in 

Europe."     By  Lieut.  Eikatcheff,  I.E.K 

3.  "  On  the  Percentage,  of  Eainy  Weather."     By  E.  Strachan^ 

Esq.,  P.M.S. 

4.  "  On  an  Improved  Anemometer."     By  L.  P.  Caseil&  Esq.. 

P.E.A.S. 

5.  «  Meteoric  Shower  of  November  18-14, 1866." 

6.  "  Terrestrial  Magnetism."     By  J.  C,  Bloxam,  Esq.,  F.M.S. 

7.  "  On  the  Evaporation  of  Eain  from  Eain-gauges."    By 

G.  Harvey  Simmonds,  Esq.,  F.M.S. 

8.  "  On  the  Difference  of  Temperature  of  Two  Strata  of  Air  at 

Unequal  Heights."  A  communication  by  Prof.  D.Eagona- 
Scina,  Director  of  the  Eoyal  Observatory  at  Modiena,  to 
the  Austrian  Meteorological  Society.  Translated,  with 
Addenda,  by  J.  Staughton  Harding,  Esq.,  r.M.S. 

9.  "  On  theAnemometers  at  the  Eoyal  Observatory,  Greenwich." 

By  John  Browning,  Esq.,  F.E.A.S. 

10.  **  Notices  of  Luminous  Meteors  seen  in  the  month  of  August, 

extracted  from  the  Meteorological  Eegister  kept  on  lK)ard 
the  barque  *  James  Longton.' "  By  Capt.  H.  S.  Millard. 

11.  The  Evaporation-Gai^  (Atmometer)  in  its  simplest  form.'* 

By  Dr.  M.  A.  F.  Prestel.  Translated  from  the  '  Zeit- 
sohrifr  der  osterreichischen  G^sellschafb  fiir  Meteorologie,' 
voL  i.  No.  13,  by  G.  Harvey  Simmonds,  Esq.,  F.M.S- 

12.  "  Atmospheric  Pressure  in  Natal,  South  Africa."    By  R  J. 

Mann,  Esq.,  M.D.,  F.E.A.S.,  F.M.S.,  &c. 
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13.  '*0n  the  Earth-current  and  Telegraphic  Currents.*'  By 
Professor  Lament.  Translated  bj  W.  T.  Lynn,  Esq., 
BJL.,  r.E.A.S.,  of  the  Boyal  Observatory.  Ghreenwich. 

14b     The  Influence  of  the  Moon  on  the  Direction  of  the  Wind." 

By  James  Glaisher,  Esq.,  F.E.S.,  Secretuy. 
*  15.  ''  On  the  Phenomena  of  Meteors."    By  R  T.  Loseby,  Esq. 

16.  "  On  the  November  Shower  of  Meteors."    By  Herr  Pihl, 

Christiania. 

17.  *'0n  the  recently  conjectured  Identity  of  April  Meteors 

with  Comet  t   1861."     By  W.  T.  Lynn,  Esq.,  B.A., 
F.RA,S. 

18.  *' Meteoroloncal  Notes  on  Jersey."      By  Lieut.-Colonel 

Austen,  F.M.S. 

19.  "  On  the  Storm  of  Monte  Video,  27th  of  October,  1866." 

By  Albert  De  Lisle,  Esq. 

20.  « On  the  Temperature  at  Different  Heights."     By  J.  C. 

Bloxam,  Esq.,  F.M.S. 

21.  "  On  a  Hailstorm  at  Leamington,  upon  Sunday,  April  14th, 

1867."     By  S.  Urwick  Jones,  Esq.,  F.M.S. 

22.  "  On  Determination  of  Heights  fi-om  Barometer  Headings." 

By  the  Astronomer  !Boyal. 

23.  "  Od  the  Diurnal  Variation  of  Terrestrial  Magnetism."     By 

John  Bloxam,  Esq.,  F.M.S. 
21.  ''The  Anemometric  Becords  of  the  Greenwich  and  Kew 

Observatories  Epitomized  and  Collect'Cd."    By  Colonel 

Austen,  F.M.S. 
25.  ''Ideas  on  the  right  Mode  of  Observing  and  Interpreting 

Barometric  Fluctuations."    By  Joseph  John  Murphy, 

Esq. 

Besolved : — 

That  the  Beport,  which  has  just  been  read  be  received  and 
adopted,  and  that  it  be  printed  and  circulated  among  the 
Fellows  of  the  Society. 

Proposed  by  Dr.  Hering. 
Seconded  by  Dr.  Mann. 

That  the  cordial  and  best  thanks  of  the  Meteorological 
Society  be  communicated  to  the  Council  of  the  Institution 
of  Civil  Eogineers  for  having  grated  the  Society  free  per- 
mission to  hold  their  Meetings  in  the  rooms  of  the  Institu- 
tion during  the  Session  that  has  just  ended. 

Proposed  by  the  President. 

Seconded  by  Mr.  Walker. 

That*  the  best  thanks  of  the  Society  be  given  to  Dr.  Tripe 
for  his  services  as  Secretary,  with  regret  that  his  engage- 
ments prevent  him  being  able  to  retain  the  office  longer. 

Proposed  by  Mr.  Gaster. 

Seconded  by  Mr.  Strachan. 
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The  President  appointed  Dr.  Mann  and  Mr.  Browning  as 
Scrutineers ;  a  ballot  was  then  taken,  and  the  following  list  of 
Members,  prepared  and  proposed  by  the  retiring  Council,  was 
receiyed  uid  adopted  as  Council  and  Officers  for  the  nineteenth 
Session,  1867-68  :— 


THE  OFFICERS  AND  COUNCIL 

OP 

THE  MBTBOEOLOGICAL  SOCIBTT, 
Bleoted  19th  of  June,  1867. 

President. 
J.  Glaishbb,  Esq.,  F.R.S.,  F.R.  A.S.,  &c. 

Vice-Freddents. 
A.  Bbewin,  Esq. 
W.  P.  Dymond,  Esq. 
H.  S.  Eaton,  Esq.,  M.A. 
C.  V.  Walkeb,  Esq.,  F.R,S.,  F.R.A.8. 

Treasurer. 
Henby  Perioal,  Esq.,  F.H.A.S.,  57  IVarreti  Street,  Fitzroy  Square,  W. 

Trustees. 

Antonio  Brady,  Esq.,  F.G.S.  &c. 
S.W.  Silver,  Esq. 

Secretaries. 

C.  Brooke,  Esq.,  M.A.,  F.R.S.  &c.,  16  Fitzroy  Square,  W. 
C.  O.  F.  Cator,  Esq.,  M.A.,  Beckenham,  S.E. 

Foreign  Secretary. 

LiEUT.-CoL.  Alex.  Strange,  F.R.S.,  F.R. AS.,  41  Bromplon  Crescettt, 
S.W. 

Coimcil. 

N.  Beardmore,  Esq.,  C.K,  F,R.A.S.,  F.G.S. 

E.  W.  Brayley,  Em.,  F.R.S.,  F.G.S.,  &c. 
William  Broobm,  Esq.,  F.R.A.S. 
Georos  Dines,  Esq. 

F.  W.  Dogoett,  Esq. 

Isaac  Fletcher,  Em.,  F.R.S.,  F.R.A.S.,  &c. 

W.  IIerino,  Esq.,  M.D. 

Rev.  J.B.  Readb,  M.A,  F.RS.,  F.R.A.S. 

G.  H.  SiMMONDS,  Esq. 

T.  SopwiTH,  Esq.,  M:A,  F.RS.,  F.G.S.,  &c. 

G.  J.  Symons,  Esq. 

S.  C.  Whitbrkad,  Esq.,  F.R.S.,  F.R.A.S. 
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The  Trea9wrer*9  Account  far  the  year  1866. 
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£  s,  d. 

Dec.  31.  Subscriptions  for  1865 13  0  0 

Do.         for  1866 195  6  0 

Do.          for  1867 4  0  0 

212  5  0 


Composition  of  :— 

Jan.    2.     LtVemey,  ILN 

Aprils.     T.  n.  Morgan,  Esq I   30    0    0 

Dec.  15.    S.  Barker,  Esq.,  M.D 

SuBscRiPTiows  242    5    0 
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JOHN  BROWNING,!    .,^^^^ 
W.C.NASH.  \^^*^^rs. 
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The  Treaeurer'f  AccowrUfar  the  year  1866. 
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June  30.  Begistrar-General's  Reports 3    3    0 
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5  19    0 
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Dea31.  Stationery   10  19    1 

Post  Stamps  15  17    7 

Secretary  and  Editor's  Petty  Expenses  3    5    6 

Attendance  and  Befreshments 8  17  10 
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Assistant  to  Editor  of  Proceedings 52    0    0 

Collector's  Commission 10  12    0 
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The  following  Besolution  was  then  put  to  the  Meeting  and 
carried  nnanimouslj : — 

That  the  thanks  of  the  Society  bo  given  to  the  Officers  for 
their  services  during  the  Session  that  has  now  closed. 

Proposed  by  Mr.  Dines. 
Seconded  by  Mr.  Tabor. 


NOTICE. 

SsssiOK  1867-GS. 

The  Meetings  will  beheld  on  the  Third  Wednesday  in  the  months, 

at  25  Gbeat  Geobqe  Street,  AVESTMUfSTER,  S. W., 

by  the  kind  permission  of 

The  Council  of  the  Institution  of  Civil  Engineers. 

Ordhtart  Meetings  at  7  p.m. 


1868.  March    18 

„      April  15 

„      June  17 


1867.  November 20 

1868.  January -    15 

„      February    19 

The  Annual  General  Meeting  will  be  held  after  the  Ordinary 
Meeting  on  June  17. 

Council  Meetings  at  6  p.m. 


1867.  October 16 

„     November 20 

1868.  January 15 

„      February    19 


1868.  IVIarch    18 

„      April 16 

„      June  17 
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